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ABSTRACT

This thesis consists of a three-dimensional numerical
analysis of the Jet Aircraft Hush House located at Naval Air
Station Jacksonville, Florida. Utilizing the PHOENICS Code
allows for the determination of the aerothermal
characteristics including velocity, pressure, enthalpy,
turbulent kinetic energy and the dissipation rate of turbulent
kinetic energy in the facility during testing of the U.S.
Navy's F-4 (Phantom II) J-79~GE-8 gas turbine engine with
afterburner. How and by what method PHOENICS arrives at this
solution is discussed. Of greatest importance is the resulting
"behavior" of the aerothermal system.

. Problems encountered using the PHOENICS Code, resulting
numerical solutions to the particular facility, comparison to
actual test data and recommendations for further applications

of the PHOENICS Code are presented.
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I. INTRODUCTION

New and overhauled aircraft gas turbine engines undergo
stringent performance testing before returning to operational
use. To allow for safe and effective monitoring of the engine
and aircraft, gas turbine Test Cell and Hush House facilities
are utilized to perform monitoring of key temperatures,
turbine speeds and flow rates associated with the engine. The
test facility additionally provides distortion-free air flow
to the engine inlet (eliminating rain and wind effects), for
lower exhaust temperatures exiting from the facility and
reduced noise pollution to the surrounding area. Furthermore,
these facilities allow for final engine "trim"” settings to
ensure that maximum power is available.

Currently the test facilities designed and built for the
Navy vary widely. The various facilities include:

1. The Run~up pad--where a tied down aircraft conducts
power checks in an open air environment.

2. Sound suppressor--located at the Run-up pad to reduce
noise.

3. Open Test Stand (OTS)--located outdoors that supports an
aircraft engine and has portable instrumentation
attached.

4. Hush House--a totally enclosed facility allowing around
the clock testing of aircraft.

5. Test Cell (TC)~-an enclosed facility allowing testing of
various engine sizes out of the airframe.

1




Design engineers have used experience and common sense to
build these facilities with varying degrees of success.
Aerothermal monitoring supplements the design of the
structures.

With the tremendous technological advances made in recent
years, much higher temperatures and thrusts are available
compared to similar size and weight engines of just a few
years ago. Considering that nearly 67% of the Navy Test Cells
and Hush Houses are at least 25 years o0ld it is evident that
a new generation of standardized facilities meeting federal,
state and 1local noise, pollution, security and safety
standards is required. [Ref.l:p.3]

The Navy Environmental Health Center cited total claims
against the government in 1981 at $114 million due to physical
injury, hearing, or respiratory damage to military and
civilian personnel. Additionally. the 1981 ruling by the
federal court system that military gas turbine test facilities
must comply with Section 233 of the Clean Air Act accelerated
the need for modern test facilities meeting the above
requireme::ts plus those projected for the future. [Ref.l:p.3)

The goal of the Navy is to provide for standardized
aircraft and engine test facilities that meet both safety and
environmental concerns while providing the latest technology

to monitor the engines. To accomplish this, complete




development of test facilities with reliable operation and
maintenance throughout the facility life cycle is necessary.
[Ref.1:p.1]

When contemplating the inherent design criteria for the
new facilities, problems such as: turbulence, non-concentric
flow patterns, multiple jet engine aircraft (including varying
temperature and thrust arrangements), supersonic velocities,
extreme temperature and pressure gradients, and awkward
geometries must be appraised. [Ref.5]

Enigmas associated with the design of the structure may
not be obvious. Complete information dealing with the
aerothermal properties is a must in basing decisions on new
multi-million dollar expenditures. Therefore, to minimize the
possibility of an erroneous design, the PHOENICS Code is
employed first on documented Test Cell and Hush House
structures having actual field test data. After verifying the
accuracy of PHOENICS with the test data, the Code eventually
could be used at a Navy installation (such as the Naval Civil
Engineering Laboratory) to design future test facilitiesg
providing accurate modeling data.

In this instance, the performance of a Navy J-79-GE-8 gas
turbine engine located at Naval Air Station Jacksonville,

Florida Hush House facility is investigated. The data is used

to determine the behavior of the existing structure and will




be employed to assist engineers in the research and

development (R&D) phase of the facility design project.




IY. PROBLEM FORMULATION

A. HUSH HOUSE CHARACTERIZATION

The Hush House under investigation is an "Air Force" type
located at Naval Air Station Jacksonville, Florida. In 1980
the Air Force purchased 25 and later 54 demountable Hush
Houses with Test Cell capability. This standardization
accompanied with such a large scale purchase and the
flexibility of aircraft or engine test capabilities allowed
for a cost effective combined design. Because of the large
scale purchase the cost per Hush House was a relatively low
$2.2 million. The only major modification performed by the
Navy to the Air Force design was inclusion of an additional
AFFF fire fighting system. The Hush House design does not
address air pollution standards. Some type of air pollution
abatement system will wundoubtably be required in newer
designs. (Ref.l:p6]

The general dimensions of the Hush House is 28.7 meters
(94 feet) wide by 25.5 meters (83.7 feet) long with the oval
shaped "augmenter tube" extending an additional 31.3 meters
(103 feet) from the rear of the Hush House (See Figures 2.1
and 2.2). The aircraft is placed s» that the engine exhaust
is approximately 4.6 meters (15 feet) from the augmenter tube
entrance. The most common construction material for the
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structure is steel. The design is geometrically simple
allowing for mass producticn. The air flow in the last two
inlets nearest the augmenter tube provides both engine intake
and cooling air for the surrounding engine area. The final 7
meters (23 feet) of augmenter tube is angled at approximately
45 degrees >uaning from the floor upward to provide for a
smoother directional transition of gases. Acoustic damping
materials line the augmenter tube, inlets and aircraft bay
walls to reduce exhaust noise.

The Hush House is used in support of the Naval Air Rework
Facility (NARF) located at the Naval Air Station. Although the
Hush House is presently utilized for engines fully mounted in
an airframe, it is anticipated that engine "Test Cell" testing
(where an engine is mounted on a tést stand) will be approved
in the future. The facility is normally in operation from 0700
to 2400 Monday through Friday with an average of 1 to 5
aircraft being tested per day. One of the most common aircraft
tested is the F/A-18 Hornet powered by two General Electric
F-404 gas turbine engines. Typically, after completion of
overhaul of the aircraft and engines, the aircraft will be
towed to the facility and backed into the Hush House. The hugh
aircraft inlet doors to the facility will then be closed to
provide an enclosed area free of foreign matter, outside wind,

rain, and other envirocnmental and personnel concerns.




With the aircraft fully enclosed and securely tied down,

a normal crew of three mechanics will perform final engine
"trim”. One person is located in the Hush House Control Booth
to ensure manning of the fire fighting systems. The second
will physically adjust the fuel control mechanism on the
engine via radio signals received from the cockpit where the
third crewman is. The engines are controlled during testing
by the third crewman in the aircraft who is additionally
responsible for monitoring the various fuel, oil, % power,
hydraulics, and other gauges. Testing normally lasts for a
period of two hours. Only one engine is tested at a time with
the other normally at idle. Air intake and cooling is provided
. by five inlet areas located on either side of the Hush House
(See Figures 3.2 and 3.3). Wire screening, air diffuser and
noise abatement equipment is present at the inlets. Installed
fire fighting and wash-down equipment is present in the
aircraft bay area with the air inlets capable of being

automatically closed.

B. ISSUES CONCERNING THE HUSH HOUSE
The Hush House is currently performing as designed with
the below exceptions. Investigation indicates some cracking

of the welds which fuse together the stainless steel

"corrugated” sheet metal overlaying the sound absorption

material located in the augmenter tube. Also, actuation of

el




heat sensors in the overhead of the aircraft bay sometimes
occurs when the engines are idled for a period of time.
Apparently some of the exhaust gases travel upward when low
mass flow rates are present instead of going down the 31 plus
meters (103 feet) of augmenter tube.

In general, personnel at the Naval Air Station were
pleased with the overall operation of the Hush House. Although
vibration of the entire physical structure has been noted in
this facility as in other designs, it does not appear to cause
any structural problems such as the requirement for inspection
and retightening of bolts as occurs in other Navy Hush House
designs.

Physical test data is available for an identical Air Force
facility for the F-4 Phantom II and is included in parts of
this report for comparison with results from the PHOENICS
Code. The test data provides an important comparison for this
thesis to verify the computer model. [Ref.2]

A physical inspection of an identical Hush House to Naval
Air Station Jacksonville's was under-taken in June 1988 at
Dobbins Air Force Base in Atlanta Georgia. Discussions with
the various Air Force personnel corroborated the previously
mentioned problems with the exception of the heat sensor

activation problem. The Dobbins Air Force Base Hush House was




utilized for both Test Cell and Hush House operations

involving the F~-15 (EAGLE) fighter.
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Figure 2.1 Actual Hush House (Top View Looking Down)
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Figure 2.2 Actual Hush House (Side View)
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III. THE PHOENICS CODE

A. AN EXPLANATION

PHOENICS, which stands for "Parabolic Hyperbolic Or
Elliptic Numerical Integration Code Series", is a computer
code capable of simulating fluid flow (including changes of
state), heat transfer and chemical reactions. The code is
copyrighted by CHAM (Concentration Heat and Momentum}
Limited which was founded by D. Brian Spalding in 1972.
[Ref.3:p.1.1)

As shown in Figure 3.1, the PHOENICS Code is structured
into three major components consisting of "EARTH",
"SATELLITE", and “GROUND STATION". The "EARTH” program may be
considered as a "black box" which éontains the computational
procedures for all applications. The “SATELLITE" program
consists of several data-input methods which define the
boundaries and scope of the problem. Finally, the "GROUND
STATION" program has various subroutines containing built-
in physical models which may or may not be selected depending
on the program application.

By default "EARTH" can solve for up to 25 dependent
variables. In the Hush House application these include
pressure, all three dimensional velocity components,

enthalpy (temperature)}, turbulent kinetic energy. and the

12




turbulent kinetic energy dissipation rate. The dependent

variables can be enlarged if desired.

01 PHOENICS input library

Figure 3.1 Satellite, Earth and Ground

The PHOENICS Code is exceptionally flexible allowing for
varying sizes and scales of structures from "micro" to
"macro". A “final" solution is highly dependent on the
accuracy required by the user as well as the grid sizing used.
The higher the accuracy and/or number of "cells"” desired, the

greater the computational effort required for a solution. In




e ik tee

this jinvestigation, a "grid independent solution", where a
sequence of "finer" grids would be used, was not possible due
to time limitations.

In order to solve a given problem the user must create a
"Ql1l" file. The "Ql1" file describes all aspects of the system
being investigated. This file is partitioned into several
groups allowing the user to specify various aspects of the
physical system. Examples are structure size and shape.
Additionally, other groups are capable o¢f providing the
necessary grid spacing, boundary conditions, engine mass
flow rate, engine exhaust temperature and printing options.
The "Q1l" file is read by the "SATELLITE" program which is
recognized and processed by "EARTH". The "EARTH" program
sclves discretized conservation equations. A typical
conservation equation (before discretization) which "EARTH"

solves can be expressed in the form:

~- (rp®) + div(rpV® - rls grad &) = rSs
3t
where:
r = phase volume fraction
¢ = dependent variable
's = exchange coefficient (laminar or turbulent)

S» ® source or sink term

14
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p = density

V = velocity vector

Here ¢ is the dependent variable currently in question. For
example, using the conservation of energy equation, ¢ would
be enthalpy and I's is the diffusion constant. [Ref.3:p.2.4]
The values computed and displayed for each cell are the
solutions of the algebraic equations relevant to the laws of
physics for that cell. The laws of physics are those of
conservation of mass, energy and momentum and any other
dependent variable. The general form of the algebraic
linearized equations resulting from a discretization of the

previous field equation is:

ard: + awdw + andn + asds + audr + ard + ardr + S

ar + aw + an + as + an + a1 + ar + ap

where &, 1is the value of the dependent variable at a
particular cell and subscripts E, W, N, S, H and L are
neighboring locations. The values of ¢ at these locations are
known from a previous iteration. Quantities S and a, express
the influence of a source of the entity &. The a's are

influence coefficients, temporarily treated as constants, with

15




the above subscripts expressing interaction between neighbor
cells. [Ref.3:p.2.4]

Solving the multitude of algebraic equations is
complicated and time consuming. An iterative manner is used
until the imbalance between the left and right sides of all
the above equations are negligible. Several schemes can be
used to perform the "sweeps"” (where a sweep solves for the
dependent variables for each cell in the grid one time)
necessary for the iteration process. The results will be
identical although the time to complete the task will vary
with the iteration scheme. [Ref.3:p.2.5]

There are several ways to determine whether the problem
has "converged" to a solution. Results are monitored to
determine whether values of dependent variables are remaining
constant or fluctuating. The "error" (residuals) is tabulated
for each sweep at the end of the computer printout. By
observing "residuals"” from each sweep a pattern of decreasing
("converging") values should ke present. If the "residuals"
are increasing ("diverging") adjustments of several constants
which in-turn apply a dampening effect upon the variables in
question may be required. The printout of successive residual
values demonstrate convergence by a reduction in the
residuals. That is, a visually downward sloping line on the

accompanying graph of residuals shows convergence.
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Conservation balances on each dependent variable can be
verified using "net source"” values which are tabulated at the
end of each run. The mass flow rate (mass flow rate = density
* area * velocity) is additionally calculated, in this
instance, for the five inlets and one outlet confirming that
no hidden, missing, or improper boundaries are present. The
problem has "converged" when an acceptable level of error
remains.

Successful ‘"convergence"” of the PHOENICS progranr is
dependent upon experience and an understanding of the results.
If the residuals of a dependent variable show divergence, the
user can manipulate the rate of change of values c¢f that
variable by using the RELAX command to return the varietle
back tc the convergence path. Relaxation is placed on a
variable to control the variables maximum change from each
sweep. This minimizes the possibility c¢f "over-correction"
or "blowing up" of the values. Smaller values of relaxation
result in smaller value differences per iteration. However,
excessively small relaxation values require additional
computer time. A balance gained by user experience enables
optimal convergence with minimal computer time.

When multiple runs are required for large programs output
data is stored in a "DF09" file which allows the next run to

resume the computations (i.e., a restart) where they last

17




ended. The complexity of the problem and the required
accuracy determine the quantity of computer runs needed. The
number of runs can vary from the tens to the thousands and

higher.

B. ASSUMPTIONS IN THE MODEL

There are several approximations that deserve mention in
the modeling of the Naval Air Station, Jacksonville, Florida
Hush House. Because the geometry of the model uses cartesian
coordinates, the actual Hush House's rounded and curved
surfaces, including the augmenter tube, Hush House overhead,
engine and exhaust gas exit ramp., were approximated as flat
stepped surfaces.

The inlet "muffler" arrangement has been eliminated for
simplificaticn. The corrugated metal found throughcut the
structure to cover the sound absorption material was
considered to have a friction surface. The model, therefore,
included friction for all walls, floors, etc.

The actual test data used for compariscon between the
model and facility contain several notable differences. The
model uses the symmetry of the centerline of the Hush House
to reduce the number of cells by half. The engine is located
on the centerline in an ideal cradle position. Because of
the symmetry only half of the engine is observed as if the

Hush House was being used as a test cell without the aircraft

18
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present. Since the correct engine exhaust area is used the
units of mass flow rate and temperature are correct for the
model configuration. The engine is configured for afterburner
operation. The physical aircraft is not present.

Actual test data used for comparison consists of the
entire aircraft being placed in the facility. The engine
configuration has both engines running with one at
afterburner while the other engine is at "engine idle". The
obvious result of the engine arrangement is a non-symmetrical

engine location in comparison to the symmetric model.

C. MODELING THE PROBLEM

Data, including blueprints of the Hush House and aircraft
engine information, was gathered to accurately depict the
facility configuration. The information obtained was in
English units and was converted to the International Metric
System or "S.I." using standard conversion factors.

With the appropriate information gathered it was time to
"fit" the Hush House to the cartesian coordinate system of X,
Y and 2 coordinates using PHOENICS version 1.3. The cartesian
coordinate system was choosen because of its simplicity. Since
the actual structure does have rounded surfaces some
approximations were made specifically to the augmenter tube
and overhead of the inlet bay. Additionally, the aircraft was

eliminated to reduce the complexity of the problem allowing

19




the structure to serve in 1its "Test Cell" configuration.
Drawings are found in Figures 3.2 and 3.3 of this section
illustrating the key items found in the structure. The
drawings view through the structure to note the key items,
such as: air inlets, augmenter tube and engine 1locations.
Additionally, the structure walls were considered to be of
infinitesimal thickness to further simplify the g¢grid
structure. The engine was simplified from a cylindrical shape
to one of a rectangle of equal intake and exhaust area as the
original c¢ylinder. Other small items, such as the engine
stand, were eliminated.

To take advantage of the symmetry of the Hush House and
thereby reduce computer CPU time, only half of the Hush House,
engine and augmenter tube were modelled in the "Q1" file. This
was easily accomplished by dividing the structure at the
centerline. This also appreciably reduces the size of the
"Q1" file.

Figures 3.2 and 3.3 graphically display the X-Z and the
Y-Z planes of the structure. Intuition, trial-and-error, and
available computer time dictated the grid spacing used.
Obviously, volume aréas of interest such as the engine exhaust
and augmenter required smaller cell size.

The "Q1" file describes the structure using several types

of statements. The "CONPOR" statement allows the user to
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define walls, overheads and the floor. The "PATCH" and
"COVAL" statements work together to indicate items such as
an engine exhaust or atmospheric boundaries. Dependent
variable values for say the atmospheric boundaries can be
"fixed" or allowed to "float" depending on the problenm
definition. When the walls, inlet bay overhead, augmenter
tube, engine and floor dimensions have been measured, a grid
for the system can be constructed, based on locations and
anticipated responses over different "areas" of the system.
Areas of anticipated large response gradients would have
smaller cell volumes than low activity areas.

Note that in figure 3.2 the Z-axis consists of 40 cells
consecutively numbered from 1 tc 40 going left to right. The
X-axis consists of 10 cells consecutively numbered 1 through
10 going from lower tc upper. Figure 3.3 is similarly numbered
where the Y-axis runs from 1 to 12 going from lower to upper
and the Z-axis is the same as previously described.

Irn addition to describing the geometric structure and
prescriking the "PELAXATION" devices, the properties cf the
fluid medium must be specified. The following boundary
conditions were used:

1. ambient temperature = 295 K
2. ambient pressure = 101325 Pa

3. gas constant = 286 Joules/ (kg - K)
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4. Cp = 1004 Watt-sec/(kg - K)

5. mass flow rate (engine) 197.72 kg/(sec~-sq meters)
6. temperature (engine out) = 1944 K

Additionally, “friction” was applied to all surfaces of
the Hush House. Appendix A contains the final form of the
Q1 file for reference. An in-depth explanation of all the "Q1"
program parameters can be found in the "Beginners Guide and
Reference Manual" (See Reference 4).

Several methods and theories have been previously used to
attempt to reach a "converged" solution in other test
facilities. The method chosen for this project was to
initially minimize the "excitation” of the model thereby
reducing the “jump" required in solving the momentum,
enthalpy, turbulent kinetic energy dissipation rate, turbulent
kinetic energy and mass equations. To accomplish this, during
successive runs (where a "run" consists of several “sweeps"),
small incremental increases to the source were applied, i.e,
jet engine exhaust temperature and mass flow rate were slowly
increased, fronrn run to run, while carefully monitoring the
residuals as well as the mass flow rate in and out of the
structure. The turbulence model, "KREMODL", was used
throughout rather than considering the flow first as laminar
and then adding turbulence. This method appears to have met
with considerable success. The table that follows illustrates
the iterative process used throughout the computer modeling:
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Table 3.1 ITERATIVE PROCESS

L] L] n »
| Temperature | Flow Rate | Sweeps I
b 3 i -4
| 400 | 10 | 600 |
) 500 i 25 i 600 |
| 750 | 25 i 600 |
| 750 i 50 i 600 |
i 1000 } 75 1 2500 [
| 1250 [ 75 [ 1200 I
| 1250 | 100 | 1200 |
i 1250 I 125 I 1200 I
i 1500 ) 125 | 1200 i
i 1750 | 125 | 2000 I
| 1750 | 150 | 2000 |
| 1944 ! 150 | 2000 '
| 1944 | 175 I 5000 |
| 1944 ] 197.72 | 5500 |
[ _R A J';
i Total Sweeps = 26,200 |
i 1]

This amounts to approximately 147 hours of computer CPU time
on the IBM 3033 mainframe computer installed at NPS.

Using the MVS "batch" system on the IBM 3033 mainframe
proved to be time consuming. The PHOENICS Code is designed to
work both interactively and in batch mode. Due to the high
computer usage at NPS the "interactive" mode was not
available. Limited to the batch mode, careful planning for
evening or night runs was required to maximize CPU time. The
number of "Degrees of Freedom™ (DOF) that must be solved for
gives an idea of the problem complexity. DOF = NX * NY * NZ

* the 7 dependent variables. Solving this for the grid size
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of 10 * 12 * 41 yields nearly 35,000 values calculated per
each sweep. Typically, 150 to 200 sweeps could be accomplished
during the day using four 15 minute (class "G") runs of 50
sweeps each. After normal working hours three one hour (class
"J") runs totalling 500 to 600 sweeps were accomplished. Data
stored on the all important DF09 file was continuously
"backed-up” after a successful run to prevent loss of data if
an improper subsequent run resulted in erroneous data. The
backed-up data could then be restored to the DF09 file to
enable continuation of the runs without starting at the very

beginning.
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IV. RESULTS

A. THE FINAL SOLUTION

After obtaining the "solution” for the problem the
question still remaining is just how "good"” are the computer
model results? Some of the "tools" available for use, such as
checks on residual values and mass flow rate calculations,
were discussed in Chapter III. The checks indicate that a
converged solution is obtained, but, still do not prove the
computer model data validity with the actual facility data.

Using actual (experimental field measurements) results
from Reference 2 allows for an accurate evaluation of the
computer model. Appendices "C" and "D" offer some experimental
data for velocities and temperatures, thereby indicating mass
flow rate and augmentation ratio. Additionally. figures 4.1,
4.2 and 4.3 found in this section give the numerical
(computer) model results of differential pressure, temperature
and axial velocity profiles encountered at the IX=1 slab.
Graphics generated pictures (generated by "PHOTON" which
converts the computer generated results to graphical format)
allow for the interpretation and digestion of the nearly 300
pages of numerical output of a PHOENICS run. A condensed
output is found in Appendix "B". In this case, PHOTON graphics
specifically provides graphical information for a better
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interpretation of velocity fields and both pressure and
temperature profiles and contours enabling a Dbetter
understanding of computer generated data. Use of all these
additional "tools" allow for a determination as to whether the
computer results are valid.

Observing figures 4.4 and 4.5 (top looking down) show the
flow pattern of the air entering the five air inlets into the
Hush House at IY=4 (engine level). A "typical” low velocity
air flow region (Figure 4.4), illustrated by the minuscule
length of the velocity arrows (velocities of 1less than 2
meters/sec or 6.5 feet/sec), is noted between the first two
and final three inlets. Figures 4.6, 4.7 and 4.8 illustrate
the side view velocity flow patterns for the overall facility,
engine area, and exhaust to atmosphere respectively. Note the
ever reducing velocity magnitudes which vary from 818 meters
per second (2684 feet/sec) at the engine exhaust to less than
100 meters per second (328 feet/sec) as the gases travel
further away from the engine and down the augmenter tube until
reaching the exhaust.

Figures 4.4, 4.5 and 4.9 (top looking down) show the air
and gas flow patterns entering and exiting the engine region
and augmenter tube at engine level. Figure 4.10 indicates the
flow patterns at the top of the augmenter tube (IY=8) for the

entire Hush House. Of interest is the counter-flowing currents

28




at the top of the augmenter tube starting at the engine
exhaust and running to nearly half way down the augmenter tube
itself.

The engine occupies cells defined by IX=1, I¥=4 to 5 and
I2=12 to 14. As anticipated, figures 4.4, 4.9 and 4.11 show
that at engine level the air in the Hush House moves toward
the engine inlet from the surrounding area while air also is
entrained at the exhaust of the engine. Figure 4.1 illustrates
this entrained "effect" noted by the high differential
pressure of the exhaust gases immediately exiting the engine
at IX=1 and IY=4. Less than a meter after exiting the engine
exhaust, the exhaust gases and inlet air have begun mixing
which results in an area of drastic temperature reduction for
the exhaust gases in the Hush House and immediate augmenter
area. Gradually, as the gases pass further downstreanm,
pressure begins rising which reduces the velocity of the gases
in the augmenter tube until the gases exit to the atmosphere.
At the inlet area to the engine (at Z=18 meters on figure 4.1)
a low pressure area is noted as one would also anticipate as
the air is drawn into the engine inlet.

The exhaust gases exit the engine at 1944 Relvin (3040 F).
The inlet air and exhaust gases mix due to the entrainment
"effect" causing a distinct drop (See figure 4.2) in

temperature as the gases travel further down the augmenter
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tube. Temperature contours at the IX=1 slab shown in figures
4.12 and 4.13 portray the temperature patterns out of the
engine progressing down and out of the augmenter tube.
Analogous temperature contours at the IX=3 slab are presented
in figures 4.14 and 4.15. Figures 4.16, 4.17 and 4.18 embody
the temperature contours at the IY¥=5 (engine) level while
figure 4.19 shows the temperatures at the top of the augmenter
tube at IY=8. The temperature contours indicate a
progressively widening area of decreasing exhaust gas
temperatures where the vast majority of the temperature drop
occurs in the first five meters after the engine exhaust (the
temperature differential goes from 1944 K to 800 K).
Differential pressure contours of the engine exhaust at
IX=1 are shown in figures 4.20 (I2= 14 to 24) and 4.21 (1IZ=
25 to 40). As indicated in the pressure profile, the exhaust
jumps to nearly 6000 pascals above ambient upon exiting the
engine, but soon after drops into a low pressure region until
reaching ambient pressure half way down the augmenter tube at
IZ=24. Gradually, the pressure builds until the gases exhaust
to the atmosphere. Similar contours for the IX=3 slab are
included in figures 4.22 and 4.23. Pressure contours for the
X~-Z planes at IY=5 (engine 1level) and IY=8 (top of the
augmenter tube) are contained in figures 4.24, 4.25 and 4.26.

Of noted interest is how the differential pressures remain
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fairly uniform at a given IZ location as the gases travel down
the augmenter tube with the exception of the region initially

downstream from the engine exhaust.

B. ACTUAL VERSUS MODEL COMPARISONS

Generally, the results from the computer model closely
approximated the actual. The below "actual" data, and that of
Appendix "C" and "D" for the computer model are indicated in
both "English" and "S.I."” units below. A comparison of the
PHOENICS output visually shown in Appendices "C" and "D"
illustrates the dissimilarity between the actual and computer
model. As indicated by the data, the differences in the
computer model (235.5 ft/sec or 71.8 meters/sec) and actual
(227.2 ft/sec or 69.3 meters/sec) averaged velocities found
in the augmenter tube at slab IZ=27 differed by less than 4
percent. Averaged temperatures in the same location differed
between 401.6 degrees Fahrenheit (478 K} for the computer
model and 454 degrees Fahrenheit (507 K) actual with a
resultant difference of € percent. Reference 2 does not
indicate whether the effects of radiant energy from the engine
exhaust are considered for the actual temperature readings
taken in the augmenter tube. If these effects were not
considered the 6 percent difference would be reduced. The Hush
House mass flow rate for the computer model (2373 lbm/sec or

107€ kg/sec) versus the actual (2067 lbm/sec or 938 kg/sec)
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differed by 14.8 percent. The computer model mass flow rate
value was actually doubled (hence the 2373 lbm/sec or 1076
kg/sec value) to "model" the entire engine and Hush House.

The Augmentation Ratio is defined as follows:

Miniet = Mengtune
A.R. = ~-=wrm—mmm—m—mne
Minilet
where:
Minilet = inlet mass flow rate
Mengine = engine mass flow rate
The inlet mass flow rate = air density * five inlet

opening areas * averaged inlet velocity. The engine mass flow
rate is given at 197.72 kg/sec/sq meters * 0.195 sg meters
engine exhaust area for half of the engine.

Augmentaticn ratios range from 5 to 15 depending on the
design of the Hush House or Test Cell where the higher the
ratio typically indicates a more efficient design. The
computer model augmentation ratio was found tc be 10.6 while
the actual was 8.3. The resultant difference is therefore
nearly 28 percent. Considering the limited data taken at this
actual power level (See Appendix €C) it is quite cenceivable
that the actual augmentation ratio could be greater.

For the actual results the velocity. pressure and

temperature measuring devices were photographed because of the
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large fluctuations of the gauges. Additionally, velocity data
at the final three inlets could not accurately be taken making
it difficult to accurately determine the augmentation ratio

and the true velocities at the inlets.
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Figure 4.22 Differential Pressure Contour in Y-Z Plane
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at IX=3 (Exhaust to Atmosphere)

Figure 4.23
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V. SUMMARY AND RECOMMENDATIONS

A. SUMMARY

Using the Parabolic, Hyperbolic, or Elliptic Numerical
Integration Code Series (PHOENICS) a computer model of the
Naval Air Station Jacksonville Florida's Hush House facility
with a J-79-GE-8 gas turbine engine was simulated. The
performance of this computer model was compared to actual
performance data taken with an F-4 Phantom II undergoing
testing at an identical facility located at Kelly AFB. An on-
site inspection was conducted at Dobbins AFB in Atlsnta
Georgia to provide "hands-on" experience with the facility.

The computer analysis consisted of slowly building up
excitation in the model (using the KEMODL turbulence model)
until full power was obtained. Computer generated (tabulated
and graphical) results were compared with the actual test
data. Results of the computer model, in comparison to the
actual data, were 1in good agreement. Flow directions,
velocities and temperatures were consistent with actual

results.

B. RECOMMENDATIONS
A comparison of actual to computer model data for this

thesis indicates that PHOENICS is a useful design and

60




troublesheooting tool allowing the user to better understand
the physics of the model. PHOENICS at NPS is now just coming
into potent use with a variety of research projects for
aeronautical and mechanical engineers.

To ensure proper and full use of this code several major
"glitches” must be overcome. Time constraints placed on the
use of the IBM 3033 main-frame computer limit the number of
"sweeps" obtainable by the student. The batch system does not
lend itself to correcting possible errors that may arise. An
interactive system, such as the "VAX" stand alone systems
being installed in Mechanical Engineering, is an ideal answer.

PHOTON was not available with the PHOENICS installation
on the IBM 3033 main-frame computer. A complicated conversion
process (See Appendix "E") was undertaken to convert IBM to
VAX "format" to allow the use of PHOTON using data from the
main-frame. This conversion process which involved a swap of
information from IBM to DEC to VAX hardware took nearly 2
weeks to accomplish. In September 1988 this transfer procedure
will no longer be possible at NPS with the elimination of
certain hardware at the Computer Science Department although
data transfer will still be possible to other facilities such
as CHAM.

The use of PHOTON early in the computer "runs" would have

uncovered several missing "CONPOR" statements and therefore
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"verified" the structural integrity of the facility.
Additionally, the amount of time required to "wade" through
the 300 pages of printout could be reduced to several video
screens with a much reduced volume of printout.

The computer model used in this thesis was formulated
using cartesian coordinates. Several parts of the structure,
including the augmenter tube and engine, were curve shaped.
Geometric approximations were made to substitute for the curve
shaped areas. A more computationally time consuming model with
increased numbers of cells and/or the use of body-fitted-
coordinates (BFC) would enhance the computer model.

As noted in Figure 4.2, over fifty percent of the
reduction in engine exhaust gas temperatures occurred in the
first 20 percent of the augmenter tube. Could an improved
design include shortening the augmenter tube? This type of
"what if" question can be answered using PHOENICS. With the
variable data file ("DF09") already in place the grid pattern
can be modified to shorten the augmenter tube. Minimal
computations would be required to gather definitive results.

Parameter studies, including shortening the length of the
augmenter tube (to determine the effect of augmenter tube
length on performance), movement of the engine location in the
Hush House, changing the inlet locations and sizes, and the

use of different turbulence models could lead to improvements
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on the present Hush House design. In fact, the ability to

change parameters and observe their effect on system
performance is the prime attribute of numerical modeling.
Finally, a discussion of turbulence is in order. PHOENICS
offers four turbulence models which can be readily selected.
The four models are: Algebraic, Mixing Length, K~Mixing Length
or K-Epsilon. The user can also formulate a model of his own
choosing which can be incorporated into the code via the
"GROUND" program. Two questions arise. First, which turbulence
model is appropriate for the problem under investigation?
Secondly, how strong is the coupling between other system
response variables and turbulence variables? The second
guestion might be answered by running the PHOENICS Code on the
problem using several different turbulence models.
Unfortunately there was not adequate time to perform this in
the investigation. The first question can not be resolved

until a better understanding of turbulence is obtained.

C. CONCILUSIONS

The computer model results generated by this thesis
closely parallel the actual test data. The results therefore
indicate that the PHOENICS code can be successfully utilized
to model future Test Cell and Hush House applications as well
as "trouble-shoot”" suspect areas of interest. Also, areas that

may be difficult to properly monitor with test equipment could
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be modelled instead. With the use of additional “cells" and/or

BFC a more refined model could more closely duplicate the test
facility providing more accurate results. Follow-up parametric
studies to improve and verify the design and data seem in
order. The results indicate that the Hush House is performing

as intended.
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APPENDIX A
THE PHOENICS Q1 FILE

TALK=F ,RUN(1,1)
TN IS I
# NAVAL AIR STATION JACKSONVILLE FLORIDA HUSH HOUSE TEST #
# FACILITY. THESIS PROJECT OF LT ERIC A. NICOLAUS USCG #
% WITH THESIS INSTRUCTOR PROF DAVID SALINAS. ]

B R HEHEHHHAEHHHHHEHHHEHEHEHHHEHHEHE
LIST OF VARIABLES

WJET: VELOCITY OF ENGINE EXHAUST (METERS/SEC)
MJET: MASS FLOW RATE OF GAS (KG/SECOND/SQ METER)
TJET: JET EXHAUST GAS TEMPERATURE (DEGREES KELVIN)
PJET: EXHAUST PRESSURE OF JET ENGINE (NEWTONS/SQ METER )%
RHOJET: DENSITY OF THE 6AS (KG/CUBIC METER)

HJET: ENTHALPY (JOULES/KG OR NEWTON®METERS/KG)
KEJET: KINETIC ENERGY (JOULES OR NEWTON-METERS)
GASCON: GAS CONSTANT (JOULES/(KG-DEG KELVIN))
TAMB: AMBIENT AIR TEMPERATURE (DEGREES KELVIN)
HAMB: AMBIENT ENTHALPY (JOULES/KG)

KEINJ: TURBULENT KINETIC ENERGY (JOULES) OF JET
CSUBP: SP HT 9 CONST PRE (JOULES/(KG-DEG KELVIN))
EPINJ: DISSIPATION RATE OF TURBULENT KE (JOULES) OF JET#
KEINA: TURBULENT KINETIC ENERGY (JOULES) AMBIENT
EPINA: DISSIPATION RATE OF TURBULENT KE (JOULES) AMB
Pl: PRESSURE (NEWTONS/SQUARE METER)

Hl: ENTHALPY (JOULES/KG)

Ul: VELOCITY IN X-DIRECTION (METERS/SEC)

V1l: VELOCITY IN Y-DIRECTION (METERS/SEC)

W1l: VELOCITY IN Z-DIRECTION (METERS/SEC)

THMPLl: TEMP OF THE FIRST PHASE (DEGREES KELVIN)

RHO1l: DENSITY OF THE FIRST PHASE (KG/CUBIC METER)
PRESSO: REFERENCE ATMOSPHERIC PRESSURE [NEWTONS/SQ mtr )=
TMP1A: GROUND REF TEMP USED IN GRND2 (DEG KELVIN) %
THP1B: 1/CSUBP USED IN GRND2 EQU (KG-DEG KELVIN/JOULES )%
DRH1DP: DELTA RHO/DELTA PRESSURE W/RESPECT TO Hl *
FACT: CORRECTION OR "FUDGE" FACTOR *
ENUL: LAMINAR KINEMATIC VISCOSITY (METERS SQ/SEC) *
ENUT: TURBULENT KINEMATIC VISCOSITY (METERS SQ/SEC) *
R o s T L

X XK X &k %% KX L

XX XXX XKEXXXERXEEEEXSE KX KKKXEEXKXEKXXE
LR I 30 38 3% U B ¥ J

GRCUP 1. RUN TITLE AND OTHER PRELIMINARIES
TEXTINAS JACKSONVILLE HUSH CHAMBER)
REAL(WJET ,MJET,TJET ,PJET ,RHOJET ,HJET ,KEJET ,GASCON,CSUBP , TAMB )
REAL(HAMB ,KEINJ,EPINJ,KEINA,EPINA)

GROUP 2. TRANSIENCE; TIME-STEP SPECIFICATION (DEFAULT=STEADY)

GROUP 3. X-DIRECTION GRID SPECIFICATION
NX=10
XFRACI1)=-1 j XFRAC12)=0.31
XFRAC(3)=4 ) XFRAC(4)=0.5475
XFRAC15)=3 3 XFRAC(61)=2.0
XFRAC(7)=2 ) XFRAC(8)=1.4
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GROUP 4, Y-DIRECTION GRID SPECIFICATICN
Ny=12
YFRAC(1)=-3 3 YFRAC(2)=0.562
YFRAC(3)22 ) YFRAC(4)=0.314
YFRAC(5)=3 3 YFRAC(6)30.562
YFRAC{7)=4 3 YFRAC(8)20.75

GROUP 5. Z-DIRECTION GRID SPECIFICATION

NZ=40
ZFRAC(1)=-1 ; ZFRAC(2)=1.0
ZFRAC(3)=1 3 ZFRAC(4)=1.7
ZFRACIS)=1 )} ZFRAC16)32.0
ZFRAC(7)=1 3 ZFRAC(8)=1.7
ZFRAC19)=2 3 ZFRAC(10)=3.0
ZFRACI11)=1 3 ZFRAC(12)=1.5
ZFRAC(13)=1 ) ZFRAC(14)=1.0
ZFRAC(15)=1 3 ZFRAC(16)31.7
ZFRAC(17)=2 3 2ZFRAC(18)%1.0
ZFRAC119)=1 3 ZFRAC(20)=1.7
ZFRACI21)=2 y ZFRAC(22)=1.0
ZFRAC(23)s3 3 2FRAC(24)20.566666
2FRACI25)=2 3 ZFRAC126)20.35
ZFRAC(27)=7 ) ZFRAC(28)=3.0

. ZFRAC(29)=1 3 2FRAC(30)=2.0
ZFRAC(31)24 3 ZFRAC(32)=0.75
2FRACI33)=24 ) ZFRAC(34)20.575
ZFRACI35)=¢ 3 ZFRAC(36)=0.5
ZFRAC(37)=1 3 2ZFRAC(38)=3.0

GROUP 6. BODY-FITTED COORDINATES OR GRID DISTORTION

GROUP 7. VARIABLES STORED, SOLVED & NAMED
SOLVE(P1,H1,U1,V1,H1)
SOLUTN(P1,Y,Y,Y,N,N>N)

STORE(TMP1,RHOL)

GROUP 8. TERMS (IN DIFFERENTIAL EQUATIONS) & DEVICES

GROUP 9. PROPERTIES OF THE MEDIUM
TAMB=295,
TJET=1944.
PJET=0.
MJET=197.72
PRESS0=101325.,
RHO1A=0,
GASCON=286.
RHO1B=1./GASCON
RHOJET=( (PRESSO+PJET )nRHO1B )/TJET
RJIET=MJET/RHOJET
TMPLA=TINY

#xx TMP1B = 1. DIVIDED BY C~SUB-P3; USED IN TMP1=GRNDS

CSUSP=1004.
HAMB=TAME*CSUBP
THMP1E=1./CSUBP
HJET=CSUBPRTJET
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% NEXT 2 STATEMENTS INVOKE COMPRESSIBLE FLOW IN GREX1
TMP12GRND2
RHO1sGRNDS
PRH1DP=GRNDS
ENUL=1.E-05
ENUT=200. #ENUL
TURMOO ( KEMOOL }
STORE(VIST)
KEINJ20.5#(0.005#MJET )n2 3 EPINJ=0.09#KEINJ##1.5/(0.05%0.5)
KEINASQ,5%(,005%]1.0)%%2 3 EPINAZ0.09%KEINA®%1.5/(0.1)

GROUP 10. INTER-PHASE-TRANSFER PROCESSES AND PROPERTIES

GROUP 11. INITIALIZATION OF VARIABLE OR POROSITY FIELOS
FIINIT(H] )=HAMB
FIINIT(TMPL)=TAMB 3 FIINITI(DEN])=1.0
FIINIT(KE )=KEINA 3 FIINIT(EP)=EPINA
FIINIT{P1)=0.0
FIINIT(W1}%0.0
FIINIT(V1)=0.0
FIINIT(U1)=0.0
PATCHIRINIT,INIVAL,1,5,1,8,15,30,1,1)
INITOWINIT,H1,0.0,0,2%WJET)
INIT(WINIT,H1,0.0,CSUBP#0. 2#TJET)
INIT¢WINIT,KE,0.0,KEINJ®0.2)
INITUHINIT,EP,0.0,EPINJ*0.2)
#ux SEE GROUP 13 FOR POROSITY FIELDS

GROUP 12. CONVECTION AND OIFFUSION ADJUSTMENTS

GROUP 13, BOUNDARY CONDITIONS AND SPECIAL SOURCES
##DEFINE SOURCES AND SINKS FOR JET ENGINE#»

CONPOR(0.0,CELL,1,1,4,5,12,14)
PATCH{ JETIN,HIGH,1,1,4,5,11,11,1,1)
COVAL{JETIN,PL,FIXFLU,-MJET)
COVAL{JETIN,N1,0ONLYMS ,SAME)
PATCHIJETQUT,LOW,1,1,4,5,15,15,1,1)
COVAL(JETOUT ,P1,FIXFLU,MJIET)
COVAL(JETOUT ,H1 ,ONLYMS ,HJET)
COVAL(JETOUT ;W1 ,0ONLYMS ,HJIET)
COVAL( JETOUT ,KE ,ONLYMS ,KEINJ)
COVAL(JETOUT,EP ,ONLYMS ,EPINJ)

#%xEAST BOUNDARY TO ATMOSPHEREM
PATCH(OUTSIDE ,£AST7,10,10,1,12,1,40,1,1)
COVAL(OUTSIOE,P1,0.1,0.0)

COVAL(OUTSIDE ;H1,FIXVAL ;HAMB )

##TOP OF HUSH HOUSE AND TUBE INCLUDING TUBE LIPswxs
CONPOR(0.0,NORTH,1,9,12,12,1,19)
COMPOR(0.0,NORTH,1,5,-8,-8,18,27}
CONPOR(Q.0,NORTH»1,5,-2,-2,35,35)
CONPOR(0.0,N0RTH.1:5;-‘0.-‘0,36,36)
COMNPORI(0.0,NORTH,1,5,~5,-5,37,37)
CONPOR(0.0.NDRTH»1,5)'6I'6,38;38)
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CONPORI( 0.0,NORTH,1,5,~7,-7,39,39)

wxTOP OF MODEL TO ATMOSPHERE##
PATCH( TOPOUT ,NORTH,1,10,12,12,20,40,1,1)
COVALITOPOUT,P1,0.1,0.0)
COVAL(TOPOUT ,H1 ,ONLYMS ,HAMB )
PATCH{ TOPP ,NORTH,10,10,12,12,1,19,1,1)
COVAL(TOPP,P1,0.1,0.0)
COVAL(TOPP ,H1 ,ONLYMS ,HAMB )

#=FLOOR OF HUSH NHOUSE, TUBE AND GROUND
CW(0.0.WH.I.IO.I.-I.I.%)

##FORE AND AFT BULKHEADS IN MUSH HOUSE AND TUBE
CONPOR(0.0.Lm,l,hl.lzwl,-l)
CONPOR(0.0,L0H,6,9,1,12,-20,-20)
CWOR(D.O,Lw,l.s,%lz.-zo.-zo)
CONPOR(0.0,L0K,1,5,1,2,-35,-35)
CONPOR(0.0,LOW,1,5,3,%,-36,-36)
CONPOR{0.0,LON,1,5,5,5,-37,-37)
CONPOR(0.0,LOH,1.5,6;6,-38,-38)
CONPORI0.0,LOH.1.5,7,7.°39.-39)
CONPOR(0.0."16H,1.5.8.8.-39.-39)

##VERY FRONT MODEL STRIP TO ATMOSPHEREm
PATCH(FRONT ,LOW,10,10,1,12,1,1,1,1)
COVAL(FRONT,P1,0.1,0.0)

COVAL( FRONT ;H1 ,ONLYMS ,HAMB )

#%#THE VERY END OF OUR MODEL TO ATMOSPHERE
PATCH(ENDEND ,HIGH,1,10,1,12,40,40,1,1)
COVAL(ENDEND,P1,0.1,0.0)

COVAL(ENDEND ,H1 ,ONLYMS ,HAMB )

#%¥0UTSIDE EAST WALL IN HUSH HOUSEw®
CONPOR(0Q.0,EAST,-9,-9,9,12,1,19)
CONPOR(0.0,EAST,-9,-9,1,8,1,1)
CONPOR{0.0,EAST,-9,-9,1,8,3,3)
CONPOR‘0.0,“57:'9,'9)1’8,5’6’
CONPOR(0.0,EAST.-%-’,I,B,IO,II)
CONPORlO.D,EAST,-9,-9.1,8,13.1‘0)
CONPOR(0.0,EAST,~9,-9,1,8,18,19)

#%QUTSIDE OF TUBE PLUS TUBE LIP IN HUSH HOUSE#n
CONPON0.0,557,-5,-5,1;8,18,39)

GROUP 14. DOWNSTREAM PRESSURE FOR PARAB3.TRUE.

GROUP 15, TERMINATION OF SWEEPS
FSHEEP=1; LSWEEP=180

GROUP 16. TERMINATION OF ITERATIONS

GROUP 17. UNDER-RELAXATION DEVICES
REAL(DELT,FACT)
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DELY=50.0/(NZ%0.28KJET )

FACT=10.

FACT=2.5
FACT=0.75

FACT=3.5

FACTaS.

FACT=0.50

FACT=0.25
RELAX(P1,LINRLX,0.3)
RELAX(UL,FALSOT ,FACT®DELT)
RELAX(V1,FALSOT,FACT®DELT)
RELAX(W1,FALSOT,FACT™DELT)
RELAX(H1,FALSDT,2.5#FACT#DELT)
RELAX(KE ,FALSOT ,FACTHDELT)
RELAX(EP,FALSDT ,FACT#DELT)

GROUP 18. LIMITS ON VARIABLES OR INCREMENTS TO THEM
VARMIN(U] )=-300.
VARMAX(U1)=1000.
VARMINI Y] )==300.
VARMAX(V])=1000.

VARMININW] )=-100,
VARMAX(H] )=1500.
VARMINITMP1)=250
VARMAX{ TMP1 JeTJET
VARMIN(H1)=1000.
VARMAX(H1 }=CSUBP*TJET
VARMIN{P])=-3.5E+05
VARMAX(P1)= 3.5E+05
VARMIN(RHO1)=.05
VARMAX(RHO1 )=5.
VARMIN(KE )=1.E~08
VARMAX(KE )=1,3%KEJET
VARMIN(EP)=).E~-08
VARMINIVIST )=0.1
VARMAX(EP )51 .38 (KEJET#%). 5]

GROUP 19. DATA COMMUNICATED BY SATELLITE TO GROUND
GROUP 20. PRELIMINARY PRINT-QUT
GROUP 21. PRINT-QUT OF VARIABLES

GROUP 22. SPOT-VALUE PRINT-OUT
#%MONITOR THE OUTPUT AT DESIGNATED POINTSx#
IXMON=1 3 IYMONz4 3 IZMON=16
TSTSWP=1 3 LUPR3=6
ABSIZ=1.0 j ORSIZ=1.0

GROUP 23. FIELO PRINT-OUT AND PLOT CONTROL
NUMCLS =1 0#HXPRIN -
ITABL=23 3 NPLT=1l ; NZPRIN=
IPLTL=LSKWEEP
NPRINT=3
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GROUP 2%, DPUMPS FOR RESTARTS
SAVE=T
RESTRT(ALL)
sTOP
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APPENDIX B
SELECTED PHOENICS OUTPUT

TN S A

CCCC HNH PHOENICS VERSION 1.3, 03 SEPT 1986
CCCCCCCC HHHHM (C) COPYRIGHT 1984
CCCCLCC MHHHAHHHHH  CONCENTRATION HEAT AND MOMENTUM LTO
CCCCCCC HHHWHHHHHHHH  ALL RIGHTS RESERVED.
CCCCCC HHHHHHHHHHHHH CHAM LTD, BAKERY HOUSE, 40 HIGH ST
CCCCCCC HHMHHHHAHHHH WIMBLEDON, LONOON, SK19 5AY
CCCCCCC HHHMHHHMHH  TEL: 01-9¢7-76513 TELEX: 928517
CCCCCCCC HHHAAR FACSIMILE: 01-879-3497
CCCC HHH THE OPTION LEVEL IS -18

THIS CODE MAY ONLY BE USED UNDER THE TERMS AND CONDITIONS
OF A LICENCE AGREEMENT WITH CHAM LTD.

REPLICATION OF THIS CODE IS PROHIBITED UNLESS

SPECIFICALLY AUTHORISED IN NRITING BY CHAM LTD.
NI I M I ISR A

GREX1 OF 15/07/86 HAS BEEN CALLED
FORMATTED SATLIT DATA READ FROM DF10 FOR IRUN= 1
:*:;----~ STORAGE INFORMATION =«-oo~iii
MNSN=200000 OCCUPIED=123707 ESTIMATED MINIMUM DIMNSNx 23267
DEP VRBL= 67200 OLD VRBL= 0 30 COEFF= 23880 30 DVDPS® 14400

INITIAL FIELDS READ FROM OF09
TR BRI NN I B RN HIEIE I T NI NE TN I 6 06 0 S O S
GROUP 1. RUN TITLE & NUMBER

o VI TEIE V6 T I3 HDhU-D6 2 63525 2026 2 2
3 22605303020

TRV N VM-I 36 S M908 W0k

IRMN = 1

FUyvyvRepopororo Had .
vy - > P06 6-36-06 36D % 26306 264t
hod TR T FEIETE M NI NI T I I T2 320 206 2N 36 NI 3% (VR VRV VRO O OTIRvIoY

TR FN FEIHIEITEN FI NI M-I

GROUP 2. TRANSIENCE
STEADY = T

GROUP 3. X-DIRECTION GRID SPACING
T

CARTES =
N< = 10
XULAST s 1.000E+00

METHOD OF PAJRS USED FOR GRID SETTING
XFRAC ¢ 1) = -1.000E+00 ;XFRAC { 2) = 3.100E-0)
XFRAC { 3) = 4.000E¢00 ;XFRAC ( &) = 5.475E-01
XFRAC [ 5) = 3.000E+00 ;XFRAC | 6) = 2.000E+00
XFRAC { 7) = 2.000E+00 ;XFRAC ( &) = 1.400E+00

e At - .
R 6 542360856 222 e 0606 26 e
# B3 346 36 06T 060 0638 6 1 360 - 06 06 600 T 0PI S M-I I 200

1T T

GROUP 4. Y-DIRECTION GRID SPACING
NY = 12
YVLAST = 1.000E+00
METHOD OF PAIRS USED FOR GRID SETTING
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YFRAC ( 1) = -3.000E+00 }YFRAC ( 2) = §5,620€E-01
YFRAC ( 3) = 2.000E+00 sYFRAC ( 4) = 3.140E-01
YFRAC { 5) = 3.000E+00 ;YFRAC [ 6) = 5.620E-01
YFRAC ( 7) = 4.000E+Q00 3YFRAC ( 8) = 7.500E-01

AL SN I N N AHEHHHHHHAEHHHRHEHHHHHRHEHHAREHAHHHHHHHOEHE
GROUP 5. Z-DIRECTION GRID SPACING '

PARAB = F

NZ = 40

ZHLAST = 1.000E+00

METHOD OF PAIRS USED FOR GR1D SETTING
ZFRAC ( 1) = -1,000E+Q00 32ZFRAC ( 2) = 1.000E+00
ZFRAC { 3) = 1.000E+00 3ZFRAC ( 4) = 1.700E+00
2ZFRAC ( 5) = 1.000E+00 ;ZFRAC ( 6) = 2.000E+0D
ZFRAC { 7) = 1.000E+00 3ZFRAC ( 8) = 1.700E+00
2ZFRAC { 9) = 2.000E+00 3ZFRAC ( 10) = 3.000E+C0
ZFRAC ( 113 = 1.000E+00 ;ZFRAC ( 12) = 1.500E+00
ZFRAC ( 13) = 1.000E+00 3ZFRAC t 14) = 1.000E+CO
ZFRAC ( 15) = 1.000E+00 32FRAC ( 16) = 1.700€E+00
ZFRAC { 17) = 2.000E+Q0 3ZFRAC ( 18) = 1.000E+CO
ZFRAC ( 19) = 1.000E+00 3ZFRAC ( 20) 3 1.700E+00
2FRAC { 21} = 2.000E+00 2FRAC ( 22) = 1.000E+00 .
ZFRAC ( 23) = 3.000E+00 »ZFRAC ( 24) 3 5.667E-01
ZFRAC ( 25) = 2.000E+00 >ZFRAC ( 26) = 3.S500E-01
ZFRAC { 27) = 7.000E+00 32FRAC ( 28) = 3.000€+¢00
ZFRAC ( 29) = 1.000E¢Q0 ;ZFRAC ( 30) = Q2.000E+00
ZFRAC t 31) = &.DOCE+00 ;2FRAC ( 32) = 7.500E-01
ZFRAC ( 33) = 4.000E+Q0 32FRAC ( 34) = 5,750E-01
ZFRAC ( 35) = 4.0002+00 JZFRAC ( 36) = 5.000E-01
ZFRAC | 37) = 1.000E+00 JZFRAC ( 38) = 3.000E+00

SIS M HA SN A I M
GROUP 6. BFC AND GEOMETRY CHANGES

IR 36 204 3 30 S 30 26 S S NS IS IE ST A D A0 3 S B
GROUP 7. VARIABLES: STORED,SOLVED,NAMED

ONEPHS = T

NAME( 1) =Pl  jNAME( 3) =Ul

NAME( 5) svl 3NAME( 7) =Wl

NAME(12) sKE  3NAME(13) =EP

NAME(16) =H1  3JNAME(19) =HPOR

NAME( 20} =NPCR ;MNAME(21) =EPQOR

NAME(22) =VPOR 3NAME(23) sVIST

i
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NAME(24) =RHO1l ;NAME(25) =TMP1

SOLUTNI{PYl ,Y,Y,Y,N,N,N)

SOLUTNIUL ,Y,Y,N,N;N,N)

SOLUTNIVY ,Y,Y,N,N,N,N)

SOLUTNIRY  ,Y,Y,N,N,N,N)

SOLUTNIKE ,Y,Y,N,;N,N,N)

SOLUTNIEP ,Y,Y,N,N,N;N)

SOLUTNIEHY  ,Y,Y,N,N,N,N)

SOLUTN{ HPOR, Y ,N,N,N,N>N)

SOLUTN{NPOR,Y ,N,N,N,N,N)

SOLUTN(EPOR,Y ,N,N,N,N,N)

SOLUTNIVPOR,Y »N,N,N,N,N}

SOLUTNS VIST,Y,N,N,N,N,N)

SOLUTNIRHO1,Y ,N,N,N,N,N)

SOLUTNITMPL,Y ,N,K,N,N,N)

DEN1 s 24

VIST = 23

EPOR = 21 jJHPOR = 19 3NPOR = 20 3VPOR = 22

TEMPL = 28

SIS I I HAHAEE IR HHHEHEEORHEHREEHHEE
GROUP 8. TERMS & DEVICES

TERMS (Pl ,Y,Y,Y,N,Y,N)

TERMS (Ul ,Y,Y,Y,N,Y,N}

TERMS (VY ,Y,Y,Y,N,Y,N)

TERMS (W1 ,Y,Y,Y,N,Y,N)

TERMS (KE ,N,Y,Y,N,Y,N)

TERMS tEP ,N,Y,Y,N,Y,N)

TERMS (H1 ,Y,Y,Y,N,Y,N)

DIFCUT = 5.000E-01 ;ZDIFAC = 1.000E+Q0

GALA ® F 3ADDDIF = F

NEWRH1 = T

NEWENT = T

T8 2636 36 JE I TEIE U6 U6 6Tt 36 36336 336 36 J- I HHIHIEIE F NI IHE I I H SN 36 36 3 A0 3%
GROUP 9. PROPERTIES

RHO1 2-1.016E+04 TMP] =-1,013E+04 JEL1 £-1,015E+04
RHO1A = 0.000E+00 jRHOLIB = 3,.496E-03 HRHOIC & 7.143€E-01
PRESSO 1.013E+05

TMP1A 1.000€-20 3TMP1B = 9.960E-0% THPIC = 0.000E+0C

=
=
TEMPO = 0.000E+00
= 0.000E+00 ,EL1B = 0.000E+00 ;ELIC & 0.000E+CQ0

EL1A




ENUL = 1.000E-05 3ENUT
ENUTA = 0.000E+00 3ENUTB
DRH1DP =2-1.016E+04

PRNDTLIV]
PRNDTL(N1
PRNDTL(EP
PRT (U1
PRT (Ml
PRT (EP

-

= 1.000E+00
1.000£+00
1.000€+00
1.000£+00
1.000E+00
1.314E+00

2-1.014E+0¢

* 0.000€+00 ENUTC

3PRNDTLIV]
$PRNDTL(KE
SPRNDTL(H1
SPRT (V]
3PRT  (KE
JPRT  (H1

- Y v

1.000E+00
1.000€+00
1.000€+00
1.000E+00
1.000€+00
1.000E+00

= 0,000£+00

SR S I I I I I I SIS I I S I I - HE I 3
GROUP 10.INTER-PHASE TRANSFER PROCESSES
dadadaddat ittt L g S LT T T T
GROUP 11.INITIALIZE VAR/POROSITY FIELDS

FIINIT(PY )
FIINIT(VYI )
FIINITIKE )
FIINITIHY )
FIINIT(NPOR)
FIINIT(VPOR)
FIINIT(RHOl)

PATCHI SOUTH]
INIT{SOUTH1
INIT(SOUTHL

PATCH(LONW]
INIT(LORWL
INITILON

PATCHICELL]
INIT(CELL]
INIT(CELL]Y
INITI(CELLY
INITI(CELLL
INIT(CELLL
INIT(CELLY
INITICELL)Y
INITICELLY
INITICELLY
INIT(CELLL

= =1.022E+04¢
= =1.022E+0%
3 =1.022E+04
s =1.022E+04
= -1.022E+04
s =1.022E+04
s =1.022E+404

»INIVAL,

SFIINIT(UL ) =
SFIINITIHY ) =
3FIINITIEP ) =
sFIINIT(HPOR) =
SFIINIT(EPOR) =
SFIINITIVIST) =
3FIINIT(TMPL) =

1, 1, 3 L

sVl 4, 0.000E+00, 0.000E+400)

»NPOR, 0.000E+00, 0.000E+00)

»INIVAL, 1,
»H1 , 0.000E+00, 0.000E+00)
sHPOR, 0.000E+00, 0.000£+001}

+INIVAL, 1,

Pl
Ul
>Vl
Wl
»KE
»EP
»Hl
»HPOR,
»NPOR,
»EPOR,

v w w we

0.000€+00,
0.000€+00,
0.000E+00,
0.000E+00,
0.000£+00,
0.000E+00,
0.000E+Q0,
0.000E+00,
0.009%€E+00,
0.000E +00,

1, 4, 5,

1, G, 5,

0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000€+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+C0)
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~1.022E+04
=1.022E+0¢
=1.022E+0¢
~1.022E+0¢
~1.022E+04¢
~1.022E+0¢
~1.022E+04%

12, 14,

11, 11,

12, 14,

1,

1,

1,

1)

1)

13
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PATCH(EAST21 ,INIVAL, 9, 9 1, 8, 3, 3 1, 1]
INIT(EAST2 ,Ul , 0.000E+Q0, 0.000E+00)
INITIEAST21 ,EPOR, 0.000E+00, 0.C00E+00)

PATCH(EAST22 ,INIVAL, 9 9, 1, 8, 5, &, 1, 1)
INIT(EAST22 ,Ul , 0.000E+Q0, 0.000E+00)
INIT(EASTZ2 ,EPOR, 0.000E+Q0, G.000E+0C)

PATCH{EAST23 ,INIVAL, 9, 9, 1, &, 10, 11, 1, 1)
INITIEAST23 ,Ul , 0.000E+00, 0.000E+00)
INIT(EAST23 ,EPOR, 0.000E+00, 0.000E+00)

PATCH{EAST24 ,INIVAL, 9 9 1, 8, 13, 14, 1, 1)
INIT(EAST2¢ ,Ul , 0.000E+QQ, Q.000E+00)
INIT(EAST24 ,EPOR, 0.000£+00, 0.000E+00)

PATCH(EAST25 ,INIVAL, 9, 9, 1, 8, 18, 19, 1, 1)
INIT(EAST25 ,Ul , 0.000E+00, 0.000E+00)
INIT(EAST25 ,EPOR, 0.000E+Q0, 0.000£+00)

PATCHIEAST26 ,INIVAL, 5, s, 1, 8, 18, 39, 1, 1)
INIT(EAST26 ,Ul , 0.000E+00, 0.000E+00)

INIT(EAST26 ,EPOR, 0.000E+00, 0.000E+00)

INIADD = F

LUFI z 9 :
NAMFI =DF09

&I e D6 EIE 36 Bt PP FEIEIE 6 36 6 36 36 IE 21306 DS FEE I T8 T 63 HIE0- 3Dt M-I 3¢9
GROUP 13, BOUNDARY & SPECIAL SDURCES

PATCHIKESOURCE ,PHASEM, 1, 10, 1, 12, 1, &0, 1, 1)
COVAL(KESOURCE ,KE ,-1.015E+404,-1.015€E+04¢)
COVAL{KESOURCE ,EP ,-1.015E+04,-1,015€+0%)

PATCHIJETIN »HIGH
COVALULJUETIN Pl
COVALIJETIN sH1

1, l, &, 5, 1, 11, 1, 1)
.000E-10,-1,977E+02)
.0D0E+00,-1.026E+04)

O

PATCHIJETOUT ,LOW 1, 1, 4, 5, 15, 15, 1, 1)
COVALIJETOUT ,P1 , 1.000E-10, 1.977E+02)

-
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TR T

COVAL(HRWALLL2
COVAL(HHWALLL2
COVAL(HWALLL2
COVAL(HHNALLL12

PATCH(LWALLL2
COVAL(LKWALLL2
COVAL(LHWALLL2
COVAL{LHALLL2
COVAL(LHALLIZ

PATCH(HWALL13
COVALIHRWALLL3
COVAL(HWALLL3
COVALIHHWALL13
COVAL(HWALLL3

PATCHILMWALLL3
COVAL(LKWALLL3
COVAL(LKALLL3
COVAL(LMHALLLS
COVAL{LKWALLL3

PATCHIRWALLLSG
COVAL(HHWALL1G
COVAL(HNALLLG
COVAL(HHALLLG
COVAL(HHALLLY

PATCHILHWALLLG
COVAL(LRALLLG
COVAL(LKRALLYIS
COVAL(LKHALLLG
COVAL(LKWALLLG

PATCHIHWALLLS
COVAL(HKALLLS
COVALIHWALLLS
COVAL(HHALLLS
COVALIFHALLLS

»Ul
vl
#KE
»EP

»~1.,013E¢04, 0.000E+00)
»-1.013E+04, 0.000E+00)
»=1.012E+04,-1.013E+04)
»~1.013E404,-1.013E+04)

sLHALL , 1, &, 9 12,

»ul
V1
»KE
»EP

»~1.013E+04, 0.000E+00)
»=1.013E+04, 0.000E+00)
»-1.013E+04,-1.013E+04)
»=1.013E+04,-1.013E+04)

)HNALL » 1) S, 1' 2’

»Ul
1’28
»KE
»EP

»-1.012E+04, 0.000E+00)
»-1.013E+04, 0.000E+00)
»~1.013E+04,-1.013E+0%)
3=1.013E¢04,-1.013E+04)

JLRALL , 1, 5, 1, 2

»Ul
’vl
»KE
»EP

»~1.013E+04, 0.000E+00)
»=1.013E+04, 0.000E+00)
»=1.013E+04,~1.013E+04)
»=1.013E40%,-1.013E+04)

sHHALL , 1, 5, 3, &,

»Ul
,Vl
»KE
»EP

»-1.013€+04, 0.000E+00)
»=1.013E+04%, 0.000E+00)
»=1.013E+04,-1.013E+04)
»-1.013E40%4,-1.013E+0%)

sLMALL , 1, 5, 3, G

Ul
,vl
»KE
»EP

»~1.013E+04, 0.000E+00)
»-1.013€+04, 0.000E£+00)
»-1.013E+04,-1.013E+0%)
»=1.013E+0%,-1.013E+0%)

JHWALL , 1, 85, 5, 5,

Ul
V1
»KE
»EP

»-1.013E+0%, 0.000E+00)
»-1.013E+04, 0.000E+00)
»~1.013E404,-1.013E+0%)
»=1.013E+04,-1.C13E+04)
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20,

34,

35,

35,

36,

36,

20,

34,

3s,

35,

36,

1,

1,

1,

1,

1,

1

1)

1)

1)

1)

1}

1)




PATCH(LKALL1S
COVALILWALL1S
COVALILHALLLS
COVALILHALLLS
COVAL(LKHALLYS

PATCH(HWALLL16
COVAL({HHWALLLG
COVALIHHALLLG
COVAL(HHALLLG
COVAL(HHALLLE

PATCHILWALLLG
COVAL(LWALLYE
COVAL(LWALLL6
COVALILHALLLE
COVAL{LHALLLG

PATCH(HKALLY?Z
COVAL{HWALLL?
COVAL(HHALLL?
COVAL(HHWALLL?
COVALIHHALLY?

PATCHILWALLL?
COVAL(LWALLL?7
COVALILWALLY?
COVAL{LHALLY?
COVALILLWALLL?

PATCHIHWALL18
COVAL{HRALLLS
COVAL{HKALL)S
COVALIHHALL18
COVAL(HKALLLS

PATCHiLHALLLS
COVALILNALLLS
COVALILKHALLLSE

sLMALL , 1, 5, 5, 8,

»Ul
V1
+KE
»EP

»=1.013E+04, 0.000E+00)
»=1.013E+04, 0.000E+00)
»>=1.013E404,-1.013E+04)
#2=1.013E+404,-1.013£+04)

JHWALL , 1, 5, 6, 6>

Ul
vl
»KE
»EP

»-1.013E+04, 0.000E+00C)
»>=1.013E+04, 0.000E+00)
»=1.013E+0%,-1.013E+04%)
»=1.013E+04,~1.013E+0%)

,LNALL » 1, s’ 6’ 6,

»Ul
V1
14
»EP

»-1.013E+04, 0.000E+00)
»=1.013E+04, 0.000E+00)
»=1.013E+049,-1.013E+04)
»=1.013E+04,-1,012E+04)

sHHALL » 1, 5, 7 7

U1
»V1
»KE
sEP

»=1.013E+0%, 0.000E+00)
»-1.013E+04, 0.000E+00)
»=1.013E+04,~1.013E+0%)
»~1.013E+04,-1.013E+0%)

»LHALL 1, 5, 7» 7

»Ul
V1
»KE
»EP

»=1.013E+04, 0.000E+Q0)
»=1.013E+04, 0.000F+00)
»=1.013E+04,-1.013E+04)
»>=1.013E+04,-1.013E+04)

JHHALL 1, 5, 8, 8,

»wl
V1
»KE
»EP

5=1.013E+04, 0.000E+00)
»=1.013E+0%, 0.000E£+00)
»-1.013E+04,~-1.013E+0¢)
5=1.013€¢04,-1.013E+04)

»LHALL , 1, 8 8, 8,
»=1.013E+404, 0.000E+00)
»-1.013E+04, 0.C00E+0Q)

Ul
A2

37,

37,

38,

38,

39,

39,

%0,

37,

37,

38,

38,

39,

39,

40,

1,

1,

i,

1,

1,

1,

1,

1)

1)

1)

1)

1)

1)

1}




COVAL(LKALLLE
COVAL(LHALL1B

PATCH{ FRONT
COVAL( FRONT
COVAL( FRONT

PATCH(ENDEND
COVAL(ENDEND
COVAL(ENDEND

PATCH{EWALL19
COVAL(EWALLLS
COVAL(EKWALLLY
COVAL(ERALL19
COVAL{EWALL19

PATCH(WHALL19
COVAL{WHALLLY
COVAL(HKALLYY9
COVAL{HHALLLY
COVALIHAALLLYY

PATCH{EWALL20
COVAL(EWALL20
COVAL(EWALL20
COVAL(EWALL20
COVAL{ENWALL20

PATCHURHALL20
COVAL(WHALL20
COVAL(WHALLZ0
COVAL(HHALL20
COVAL(MWHALL20

PATCHIEHWALL21
COVAL(EWALL21
COVAL(EWALL2]1
COVALIEHALL2)
COVALLEWALL21

»KE
»EP

»-1.013E404,-1.013E+04)
»=1.013E404,-1.013E+06)

sLOW
Pl
»HY

0, 10, 1, 12,
1.000E-0), 0.000E+00]}
0.000E+00, 2.962E+05}

»HIGH
Pl
»H1l

s 1, 10, 1, 12,
1.000€-01, 0.000E+00)
0.000E+00, 2.962E+05)

;ENALL » 9} 9, 9) 12,
sVl »-1.013E+04, 0,000E+00)
»Al  ,-1.013E+404, 0.000E+00)
JKE ,-1.013E+04,-1.013E+04)
»EP ,'1-0135 ¢04,~1.013E+04)

sHHALL , 10, 10, 9, 12,
»V1l ,-1.013E+04, 0.000E+00)
sWl ,-1.013E+04, 0.000E+0C)
sKE  »~1.013E+0%,-1.013E+04)
sEP  ,-1.013E+04,~1.013E+04)

»EWALL 9, 9, 1, 8,
»Yl  ,-1.013E+0%, 0.000£E+00)
sH1  ,-1.013E+04, 0.000E+00)}
sKE 5-1.013E+04,-1.013E+04)
»EP  ,~1.013E+04,-1.013E+04)

sWHALL , 10, 10, 1, 8,
»V1l ,-1.013E+04, 0.000E+00)
sHl  ,-1.013E+04, 0.000E+0Q)
»KE ,-1.013E+04,-1.013E+04)
2EP  ,-1.013E+04,-1.013E+04)

»EWALL , 9, 9, 1, 8,
»V1 ,-1.013E404, 0.000E+00)
sHW1 ,-1.013E+04, 0.000E+00)
JKE  »-1.013E+¢04,-1.013E+04)
EP  5,=1.013E+404,-1.013E¢04)
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40,

1

1,

1,

1,

3,

1,

%0,

19,

19,

1,

1,

3

1,

1,

1,

1,

1,

1,
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1)

1)

1)

1)
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1)
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e — o f, ]

PATCH(WHALL2Y ,WWALL , 10, 10, 1, 8 3, 3,
COVALUAHALL2Y ,V1 ,-1.013E+04, 0.000E+00)
COVALIFMHALL2) ,W]1 ,-1.013E+06, 0.000£+00)
COVAL({WHALL2L ,KE ,~1.013E+04,-1.013E+04)
COVAL(MHALL2L ,EP ,-1.013E+04,-1.013E+04)

PATCHIEHWALL22 ,EWALL 9, 9, 1, 8, 5, &,
COVAL(EWALL22 ,V1 ,-1.013E+04, 0G.0DO0E+00)
COVAL(EWALL22 ,Kl ,-1.013E+04, 0.000E+Q0)
COVALIEHALL22 ,KE ,-1.013E+04,~-1.013E+0%)
COVAL(EWALL22 ,EP ,-1.013E+04,-1.013E+04)

PATCH(HHALL22 ,HWALL , 10, 10, 1, 8, 5 &,
COVAL(WHALL22 ,V1 ,-1.013E+04, 0.000E+00)
COVAL(HWALL22 ,W1 ,~1.013E+04, 0.Q00E+00)
COVAL{WRALL22 ,KE ,=-1.013E+04,~1.013E+04)
COVALUAWALL22 ,EP ,=1.013E+04,-1.013E+¢04%)

PATCHIEWALL23 ,EWALL , 9 9 1, 8, 110, 1L,
COVAL(EWALL23 ,V1 ,-1.013E+04, 0.000E+00)
COVALULEWALLR23 ,H]l ,-1.013E+04, 0.000E+00)
COVAL(EWALL23 ,KE ,-1.013E+04,-1.013E+04)
COVAL(EWALL23 ,EP ,-1.013E+04,-1.013E+04)

PATCHUMWMALL23 ,MWALL , 10, 10, 1, 8, 10, 11,
COVALIWANALL23 ,V1 ,~1.013E+04, 0.000E+00)
COVAL{WWALL23 ,W1l ,-1.013C+04, 0.000E+00)
COVAL(WWALL2S ,KE ,~1.013E+04,-1.013E+04)
COVALIWAALL23 ,EP ,-~1.013E+04,~1.013E+¢G%)

PATCHUEWALL24 ,EKWALL , 9, 9, 1, 8, 13, 14,
COVALIEWALL2G ,V1 ,~1.013E+404, 0.000E¢00)
COVAL(EWALL2G ,HWl ,~1.013E+04, 0.000E+00)
COVALIEWALL24 ,KE ,~1.013E+04,-1,013E¢04)
COVALIEHALL2Y ,EP ,-1.013E+04,-1.013E+0¢)

PATCH(WLL:‘. ’WLL ’ 107 10, 1' 8) 13; 1"'

COVAL(WAALL24 ,V1 ,-1.013E+04, 0.000€+00)
COVAL(VHALL24 ,H1  ,~1.013E+0%4, 0.000E+00)
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COVALIWHALL2G ,KE ,-1.013E+04,-1.013E+04)
COVAL(WHALL2% ,EP ,-1.013E+04,-1.013E+04)

PATCHIEWALL25 ,EWALL , 9, 9, 1, 8, 18, 19, 1, 1)
COVALLEWALL25 ,V1 ,-1.013E+04, 0.000E+00)
COVAL(EHALL25 ;N1 ,-1.013E+04, 0.000E+00)
COVAL{EWALL25 ,KE ,-1.013E¢04,-1.013E+04)
COVAL(EWALL2S ,EP ,~1.013E40%,-1.013E406%)

PATCHIWHALL25 ,WWALL , 10, 10, 1, 8, 18, 19, 1, 1)
COVALIWNALL2S ,V1 ,-1.013E+0%, 0.000E+00)
COVAL(WWALL2S ,H1 ,-1.013E+404, 0.000E+00)
COVAL(MWHALL25 ,KE ,-1.013E+0%,-1.013E+06G)
COVALIHHALL2S ,EP ,-1.013E+04,-1.013E+04)

PATCHIEWALL26 ,ERALL , 5, Y 1, 8, 18, 39, 1, 1)
COVALtEWALL26 ,V1 ,-1.013E+04%, 0.000E+00)
COVAL(EWALL26 ,W1l ,-1.013E+404, 0.000E+00)
COVALIEWALL26 ,KE ,-1.013E+04,-1.013E+04)
COVALIEWALL26 ,EP ,-1.013E+0G,=1.013E+0%)

PATCHIWNALL26 »MHALL , 6, 6, 1, 8, 18, 39, 1, 1)

COVAL(WWALL26 ,V1 ,=1.013E+04, 0.000E+00)

COVALIWWALL26 ,H1 ,-1.013E+04, 0.000E+00)

COVAL(HNALL26 ,KE ,-1.013E404,-1.013E¢04)

COVALIWKALL26 ,EP ,-1.013E+04,-1.013E+04)

XCYCLE = F

KELIN = [}
umunu&&u%mmwm
GROUP 14. DOWNSTREAM PRESSURE FOR PARAB

&nm;.uun&n*mm&mmmummu
GROUP 15. TERMINATE SWEEPS

LSWEEP = 180 ;ISWC1 = 1

LITHYD = 1 JLITFLX = 1 3LITC = 1 3ITHC1 = 1
RESREF{P1l ) = 1.000E~06 JRESREFIUL ) = 1.000E-06

RESREF(V1 )} = 1.000E~06 JRESREFIKY ) = 1.000E-06

RESREF(XE ) = 1.000E~06 3RESREF(EP ) = 1.000E-06

RESREF(H1 ) = 1.000E-06

dabaiaiadetadodatad Sl it et L o L T T T T T NI
GROUP 16. TERMINATE ITERATIONS
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LITER (P1 ) = 20 ;LITER (U1 )= 20

LITER (V1 ) = 20 )LITER (W1 )= 20

LITER (KE ) = 20 3LITER (EP ) = 20

LITER (H1 ) = 20

ENDIT (P1 ) = 1.000E-06 SENDIT (Ul ) = 1.000E-06
ENDIT (V1 ) = 1.000E-06 3ENDIT (W1 ) = 1.000E£-06
ENDIT (KE ) = 1.000E-06 ;ENDIT (EP ) = 1.000E-06
ENDIT (H1 } = 1.000E-06

I I SN I I 2SI NI JE N SN
GRCUP 17. RELAXATION

RELAX(P1 ,LINRLX, 3.000£-01)

RELAX(Ul ,FALSDT, 4.321E-03)

RELAX(V1 ,FALSDT, 4.321E-03)

RELAX(H1l ,FALSDT, 4.321E-03)

RELAX(KE ,FALSDT, ¢.321E-03)

RELAX(EP ,FALSDT, 4.321E-03)

RELAX(H1 ,FALSDT, 1.080E-02)

RELAX(VIST,FALSDT, 1.000E+00)

RELAX(RHO1,FALSOT, 1.000E+00)

RELAX(TMP1,FALSOT, 1.000E+00)
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GROUP 18. LIMITS

VARMAX(P1 ) = 3,500E+05 3VARMIN(P1l ) =-3.500E+05

VARMAZ(Ul ) = 1.000E+403 3VARMIN(Ul ) =-3,000E+02
VARMAX(V] ) = 1.000E+03 3VARMIN(V1 ) =-3,.000E+02

VARMAX(H1 ) = 1,500E+03 3VARMINIWl ) =-1.000E+02
VARMAX{KE } = 1,000€+10 ;VARMINI(KE ) = 1.000E-10

VARMAX(EP ) = 1,000E+10 jVARMIN(EP ) = 1.000E-10
VARMAX(H1 )} = 1.952E+06 3;VARMIN(Hl ) = 1.000E+03
VARMAX{HPOR) = 1.000E+10 ;VARMIN(HPOR) =-1.000E+10
VARMAX(NPOR) = 1.000£+10 3;VARMIN(NPOR) =-1.000E+10
VARMAX(EPOR) = 1,000E+10 3;VARMIN(EPOR) =-1.000E+10
VARMAX(VPOR) = 1.000E+10 ;VARMIN(VPOR) =-1.000E+10
VARMAX(VIST) = 1.000E+10 3VARMINIVIST) = 1.000E-20
VARMAX(RHO1l) = 5,000E+00 3VARMINIRHOl) = 5.000E-02
VARMAX(TMP1) = 1,944E+03 3VARMINITMPLl) = 2.500E+02
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GROUP 19. EARTH CALLS TO GROUND STATION

USEGRD =

=NONE

T SUSEGRX = T

NAMGRD




GEMNK = T
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GROUP 20. PRELIMINARY PRINTOUT

ECHO ] T

TR I HHEOHHHEHHHEEHHEHHEHERHHRHHEHEEEEREE AR
GROUP 21. PRINT-OUT OF VARIABLES

INIFLD = F 33SUBKGR = F

OUTPUT(PL ,Y,N,N,Y,Y,Y)

OUTPUTIUL ,Y,N>N,Y,Y,Y)

GUTPUT(V1 ,Y,N>N,Y,Y,Y)

OUTPUT(KL ,Y,N,N,Y,Y,Y)

OUTPUT(KE ,Y,NsN,Y,Y,Y)

OUTPUTIEP ,Y,N,N,Y,Y,Y)

OUTPUTIHY LY,N,N,Y,Y,Y)

OUTPUT(HPOR ,N,N,N,N,N,N)

QUTPUT(NPOR ;N,N,N,N,N,N)

QUTPUT(EPOR,N,N,N,N,N,NJ

OUTPUT{VPOR,N,N>N,N,N,NJ

QUTPUT(VIST,Y,N,N,N,N,N)

OUTPUT(RHOL1,Y,N,N>N,N,N)

QUTPUT(TMPL,Y ,N,N,N,N,NJ
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GROUP 22. MONITOR PRINT-OUT

IXMON = 1l 3IYMON = 4 3IZMON = 16

NPRMON = 10000 sNPRMNT = 10000 )TSTSWP = 1

HIGHLO = F

FEHEHIIE I 36 33336 3 JHIE HHEH IR IR I IR I MIEIE JEIE I IS 96
GROUP 23.FIELD PRINT-OUT & PLOT CONTROL

NPRINT = 10000 ;NUMCLS = 10

NXPRIN = 1 3IXPRF = 1 3IXPRL = 10
NYPRIN = 1 3IYPRF = 1 3IYPRL = 12
NZPRIN = 1 ;IZ2PRF = 1 JIZPRL = 0
XZPR = F 3YZPR = F

IPLTF = 1 3IPLTL = 180 3NPLT = 1
ITABL = 3 3IPROF = 1

ABSIZ = 1.000E+00 JORSIZ = 1.000E+00

NTZPRF = 1 3NCOLPF = 50

ICHR = 2 3NCOLCO = 45 3NROWCO = 20
NO PATCHES YET USED FOR THIS GROUP
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GROUP 2¢. DUMPS FOR RESTARTS

SAVE € T AUTOPS = F JNOWIPE = F
NSAVE  =DF09

LUSAVE = 9

% GRID-GEOMETRY INFORMATION i

X~COORDINATES OF THE CELL CENTRES
1.550E-01 5.837E-01 1.131E+00 1.679E+00 2.226E+00
3.5006+00 5.500E+00 7.500E+00 9.200E+400 1.060E+01

Y-COORDINATES OF THE CELL CENTRES
2.810E-01 8.430E-01 1.405E+00 1.843E+400 2.157E+00
2.59S5E+400 3.157E+00 3.719E+400 4.375E+00 5.125E+00
5.875E+00 6.625E+00

Z-COORDINATES OF THE CELL CENTRES :

.000E-01 1.850E+00 3.700E+00 5.550E+00 7.900E+00

5

1.090E401 1.315E+01 1.440E+01 1.575E+01 1.710E+01
1.810E+401 1.945E+01 2.080E+0. 2.180E+01 2.258E+01
2.31SE+01 2.372E+01 2.417E+01 2.4520."\  2.620E+01
2.920E+01 3.220E+01 3.520E+01 3.820E+01 4.120E+01
4.Q20E+01 4.670E+01 4.807E+D)1 4.882E+0)1 4.9S7E+01
5.032E+01 5.099E+01 5.156E+01 5.214E+01 5.271E+0l
5.325E401 5.375E+401 5.4255+01 5.475E+01  5.650E+01

=== INTEGRATION OF EQUATIONS BEGINS =--~

TIME STEP = ) SWEEP = 2

TOTAL RESIDUAL/( 1.000E-06) FOR P1 IS 8.007E+05
TOTAL RESIDUAL/( 1.000£-06) FOR Ul IS 9.092E+06
TOTAL RESIOUAL/( 1.000E-06) FOR V1 IS 1.282E+07
TOTAL RESIDUAL/( 1.000E-06) FOR W1 IS 2.376E+07
TOTAL RESIDUAL/( 1.000E-06) FOR KE IS 1.210E+09
TOTAL RESIDUAL/( 1.000€E-06) FOR EP IS 1.496E+11
TOTAL RESIDUAL/( 1.000E-06) FOR H1 IS 5.642E+10
TIME STEP = 1 SHWEEP = 3

TOTAL RESIDUAL/{ 1.000E-06) FOR P1 IS 3.733E+05
TOTAL RESIDUAL/( 1.000E-06) FOR Ul IS 1.050E407
TOTAL RESIDUAL/( 1.000E-06) FCR V1 IS 1.474E+Q7
TOTAL RESIDUAL/( 1.000E-06) FOR W1 IS 2.037E+07
TOTAL RESIDUAL/( 1.0C0E-06) FOR KE IS 1.42¢E+09
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TOTAL RESIDUAL/(
TOTAL RESIDUAL/(
TIME STEP = 1
TOTAL RESIDUAL/
TOTAL RESIDUAL/I
TOTAL RESIDUAL/L
TOTAL RESIDUAL/(
TOTAL RESIDUAL/!
TOTAL RESIDUAL/!(
TOTAL RESIDUAL/!
TIME STEP = 1
TOTAL RESIDUAL/L
TOTAL RESIDUAL/I
TOTAL RESIDUAL/(
TOTAL RESIDUAL/(
TOTAL RESIDUAL/L
TOTAL RESIDUAL/L
TOTAL RESIDUAL/L
TIME STEP = 1
TOTAL RESIDUAL/{
TOTAL RESIDUAL/L
TOTAL RESIDUAL/!
TOTAL RESIOUAL/C
TOTAL RESIDUAL/(
TOTAL RESIDUAL/(
TOTAL RESIDUAL/(
TIME STEP = 1
TOTAL RESIDUAL/!
TOTAL RESIDUAL/(
TOTAL RESIDUAL/(
TOTAL RESIDUAL/(
TOTAL RESIDUAL/!
TOTAL RESIDUAL/(
TOTAL RESIDUAL/(
TIME STEP = 1
TOTAL RESIDUAL/A
TOTAL RESICUAL/(
TOTAL RESIDUAL/!(
TOTAL RESIDUAL/(
TOTAL RESIDUAL/L

1.000£-06)
1.000£-06)

SHEEP =
1.000€-06)
1.000E-06)
1.000E-06)
1.000E-06)
1.000E~06)
1.000€-06)
1.000E-06)

SHEEP =
1.000E-06)
1.000£-06)
1.000E-06)
1.000€-06)
1.000E-06)
1.000€-06)
1.000E-06)

SWEEP =

1.000€E-06)

1.000E-06)
1.000€E-06)
1.000E-06)
1.000E-06)
1.000E-06)
.000€-06)

SHEEP =
.000E~06)
.000E-06)
.000E~06)
.000E-06)
.000E-06)
.000E-06)
.000E-06)

SHEEP =
.0C0E-06)
1.000E-06)
1.000€E-06)
1.000E-006)
1.000E-06)
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2.341E+10
2.620E+10

3.231E+04
6.021E+06
6.189E+06
8.271E+06
2.926E+08
2.455E+10
2.619E+10

3.208E+04
5.996E+06
6.183E+06
8.329€+06
2.915£+08
2.393E+10
2.628E+10
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2.455E+10
2.628E+10
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TOTAL RESIDUAL/( 1.000E-06) FOR V1 IS 6.144E+0¢6
TOTAL RESIDUAL/{ 1.000E-06) FOR M1 IS 8.323E+06
TOTAL RESIDUAL/( 1.000E~06) FCR KE IS 2.930£+08
TOTAL RESIDUAL/( 1.000E-06) FOR EP IS 2.430E¢10
TOTAL RESIDUAL/( 1.000E-06) FOR Hl IS 2.630E¢10
WHOLE-FIELD RESIDUALS BEFORE SOLUTIONS

WHOLE-FIELD SUM OF ABS(VOL.FLOW RESIDUALS )= 3.185E+04

RHOLE-FIELD SUM OF ABSIRESIDUALS) OF Ul = 6.088E+06
KHOLE-FIELD SUM OF ABSIRESIDUALS) OF V1 = 6.144E+06
WHOLE-FIELD SUM OF ABSIRESIDUALS) OF W1 = 8.323E+06
WHOLE-FIELD SUM OF ABSIRESIDUALS) OF KE s 2.930E+08
RHOLE-FIELD SUM OF ABSIRESIDUALS) OF EP = 2.430E+10
WHOLE-FIELD SUM OF ABSIRESIDUALS) OF H1 = 2,630E+10

% SUMS HAVE BEEN DIVIDED BY RESREF(NAME)

NET SOURCE OF Ul AT PATCH NAMED: NWALL3  =-4.696E+00
NET SOURCE OF Ul AT PATCH NAMED: SMALL3Z = 1.728E-01
NET SOURCE OF Ul AT PATCH NAMED: NWALLG =-1.275E-02
NET SOURCE OF Ul AT PATCH NAMED: SHALLG =-3.272£-01
NET SOURCE OF Ul AT PATCH NAMED: NHALLS =-2.179€-02
NET SQURCE OF Ul AT PATCH NAMED: SHWALLS =-]1.787E-0l
NET SOURCE OF Ul AT PATCH NAMED: NAALL6  5-2.196E-02
NET SOURCE OF Ul AT PATCH NAMED: SHALL6  =-2.144E-01
NET SOURCE OF Ul AT PATCH NAMED: NWALLZ? =-1.102E-02
NET SOURCE OF Ul AT PATCH NAMED: SWALL7 =-1.960E-01
NET SOURCE OF Ul AT PATCH NAMED: NWALLS  =-6.5264£-03
NET SOURCE OF Ul AT PATCH NAMED: SWALLS =-1.813E-01
NET SOURCE OF Ul AT PATCH NAMED: SWALLY9 = 2.277€+01
NET SOURCE OF Ul AT PATCH NAMED: HWALL1O0 = 0.000£+00
NET SOURCE OF Ul AT PATCH NAMED: LWALLL1M = 8.569E-01
NET SOURCE OF Ul AT PATCH NAMED: HWALL1l = 1.661E+00
NET SOURCE OF Ul AT PATCH NAMED: LWALL1l 3-2,399E-02
NET SOURCE OF Ul AT PATCH NAMED: HMWALLIZ =-9.981E-02
NET SOURCE OF Ul AT PATCH NAMED: LMWALL12 32-6.374E-04
NET SOURCE OF Ul AT PATCH NAMED: HWALLL3 =-1.000E+00
NET SOURCE OF Ul AT PATCH NAMED: LWALL13 =-1.895E-02
NET SOURCE OF Ul AT PATCH NAMED: MWALLl4 =2-6.707E-01
NET SOURCE OF Ul AT PATCH NAMED: LWALLl4 2-2.647¢E-02
NET SOURCE OF Ul AT PATCH NAMED: HAALL1S =-1.26%E-01
NET SOURCE OF Ul AT PATCH NAMED: LWALL1S =-1.210€E-02
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NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SCURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SQURCE
NET SCURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE

AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT
AT

" AT

AT
AT

PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH

NAMED: MMALLl6
NAMED: LWALL1G
NAMED: HWWALLL7
NAMED: LWALLLY
NAMED: HWALL1S
NAMED: LWALL1S
NAMED: HWALL1O
NAMED: LMWALLO
NAMED: MWALLLL
NAMED: LMALLI1
NAMED: HWALL1Z
NAMED: LWALLI2
NAMED: HANALLLZ
NAMED: LKWALL1S
NAMED: HWALL1G
NAMED: LWNALL14
NAMED: HWALLLS
NAMED: LMALLLS
NAMED: MWALLLG
NAMED: LWALL16
NAMED: HHWALL17
NAMED: LWALL17
NAMED: HWALL1S
NAMED: LWALL1S
NAMED: EWALL1Y
NAMED: WHWALL19
NAMED: EWALL20
NAMED: MMWALL20
NAMED: EWALLZL
NAMED: WWALLZL
NAMED: EWALL22
NAMED: WRALL22
NAMED: EWALL23
NAMED: WWALL23
NAMED: EMWALL2¢
NAMED: YBHALL2G
NAMED: EMALL25
NAMED: WHWALL2S5
NAMED: EWALLZ26
NAMED: WRALL26
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5-3,.465E-01
5-1,209€-02
8-3.6424E-01
8-5.672E-03
=-3,364E-01
= 8,109E-02
= 0.000E+00
s-1.138E+00
s 2.250€+00
s 9.259£-03
s 2.302€6-01
& 4,.284E-04
5-9.006E-01
® 1.062E-03
2-1.164%E+00
= 1.342E~04
&-2.973E~01
8-4,722E-07
=-8.432E-01
2=6.630E~07
2-9,907E~01
5-6,934E-07
8-1.293E+00
=-1.613€E~01
s 8.668E-01
= 3,.758E-01
-8.752€~03
3.321€-02
1.254€-01
1.022€-01
5.847€-01
1.480E-01
1.075E-01
9.808E-02
1.694E-01
9.045E-02
1.168E-01
1.518£-02
2-2.047E+0)
=-3,995E-01
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NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SCURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
-NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE
NET SOURCE

OF Wl
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
OF
Of
OF
OF

OF
Of
OF
OF
OF
OF

AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCHM
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH
AT PATCH

NAMED:
NAMED:
NAMED:
NAMED :
NAMED:
NAMED :
NAMED:
NAMED :
NAMED :
NAMED:
NAMED:
NAMED:
NAMED:
NAMED:
NAMED:
NAMED :
NAMED:
NAMED
NAMED:
NAMED:
NAMED:
NAMED:
NAMED:
NAMED:
NAMED:
NAMED:
NAMED:
NAKED:
NAMED:
NAMED:
NANMED:
NAMED:
NAMED:
NAMED:
NAMED:
NAMED:
NAMED:
NAMED:
NAMED:
NAMED:

112

JETOUT
NALLS
SHALL3
NHALLS
SHALLA
NHALLS
SHALLS
NHALLS
SHALLG
NHALL?
SKALLY
NHALLS
SHALLS
SHALLY
EWALLLY
MHALLLS
EWALL20
WLL20
EWALL2)
WiALL2Y
EWALL22
WNALL22
ENALL2Z
WAALL23
ENALL2G
RRALL2G
ERALL2S
WAALL2S
ERALL26
WAALLZ6
JETIN
JETOUT
OUTSIDE
TOPOUT
ToPP
FRONT
ENDEND
KESOURCE
JETOUT
NAALLS

2 4.176E+04
s-1_.318E+02
s-1,018E+00
= 3.301E-03
s-1.267E-08
s 1.930E-03
=-8,.121E-09
=-3,027€-03
=-1.450E-08
8-8,743€-03
=-1,.502E-08
s-1,.951E-02
=-1.540E-08
==-8.925€+01
5-2.025E+00
& 6.576E-02
& 6.667€E-02
5-1,278€-01
s 2.6422E-01
s-1.124E-01
s~-2,738E-01
=-3,.260E-01
s 1.531€-02
s-],350E~01
s 9.614E-02
s-4 ,538E-02
& 4.882E-04
s 1.093E-01
®-2.526E+01
s-1.140E-01
=-3.849E+01
s 3,849E+01
® 4,153E+02
s-4.010E+02
& 2,728E+01
= 1.859E+01
5-6.022E+01
z 6.100E+05
= 5.663E+02
=-1.089E+10




NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET

NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET
NET

SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SQOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE
SOURCE

T PATCH

PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
PATCH
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20¢3980°1
£0¢32%0°Y
90+3048°6
90+3201°6
90¢3981°9
90+382%°¢
90+¢39%5°9
90+3L82°9
90¢3619°9
90+3825°¢
90+3958°9
40¢3520°Y
40¢379T°Y1
10+3892°1
40+306€° T
20439901
2043119 T
£0¢3525°1

5043199°¢
%0¢3982°¢
90¢39HL "¢
$0¢3798°¢
60+3598° ¢
©0+3126° €
90+3T%0° b
$0+3TST "o
5043092° ¢
Y0+31.¢° ¢
v0¢3599° 6
0¢39%5°Y
043,59 %
0¢36TL"Y
$0¢398L° Y
b0¢3£T8 b
$043929°
%0¢3598° 6
40¢326L°9
»0+3558° Y
$0¢3550°9
$0¢3061°9
S04301b°S
©0¢3905°S
$04¢352L°9
$0¢3.50°9
©0+3590°'9
©0¢3681°9
$0+3092°9
90432699
%0¢3508°'9
$043962°L
$0¢3065° L
0+35T6°L
$0¢39.1°'8
0¢35%¢°9
$0¢3002°'€6
©0+3£80°9
$0¢+3562°¢€
$0+3621°6

T04300L°
10+3009° %
10+3009°%
10+43000° %
10+3005° ¢
10+43002° %
1043007 %
10¢3000°%
1043006° €
1043008°%
10+4300L° €
1043009°S
10+3009°€
10+300%° €
10¢300%° %
10¢3002°¢
10+3001°¢
1043000 ¢
1043006°2
10+3008°2
10¢300L°2
10+3009°2
1043005°2
10+300%°2
10¢300%°2
10+3002°2
10+3001°2
10¢3000°2
10430061
10+3008° X
10¢300L°T
10430091
1043005°¥
10+300%°T
10430051
10+3002°1
10¢3001°Y
10+3000°T
00¢3000°6
00+3000°'8
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07+3509°2
01+3009°2
or*3T65°2
01¢358§°2
01+3485°2
0T+3945°2
0T+3585°2
01+3595°2
01+43695°2
01+3945°2
01¢3995°2
01+3995°2
0T03555§°2
0Te3455°2
0T1+3955°2
0t¢3295°2
01+30H5°2
0T+3Tb5°2
01¢36£5°2
0T+3555°2
01+4352§°2
0re3L1S§°2
01+30925°2
01+3605°2
01¢350§°2
0T+3105°2
0Te3L60°2
0T1+306%°2
0T+3T60°2

0T1+3546°2 .

0T+304%°2
0T+30L%°2
0T+3%9v°2
0T+IVL°2
01+329%°2
0T+350%°2
0T+39%v°2
01+3024°2
0T+3£24°2
0T+35T%°2

0T¢3L65°2
0T+3%9%°2
0T+35Tv°2
01+3205°2
0T¢3£25°2
0teL62°2
0T+349%°2
OTeILHE°2
0T1+395%°2
0T¢3220°2
0T+396%°2
0T¢366%°2
01¢3£25°2
0143505°2
0T+39%€5°2
0T+351E°2
0T+388%°2
OT+3EvE"2
0T+3260°2
0T+39L6°2
0T+¢3109°2
01+3645°2
01+309%°2
0Te3548°2
0T+301v°2
0TeLS58°2
0T+3195°2
oT+3989°2
01+39595°2
0T1+3665°2
0T*3L9%°2
0T1+359%°2
0T1+352%°2
01+386%°2
0T+3T1S°2
0T+3005°2
0T+3%00°2
01+3026°2
ot+390¢°2
0T+3TLv 2

80+3266°2
80+3298°2
90435762
8003,06°2
80031562
80+3529°2
90439982
0003520°2
©0+3T06°2
80435062
20432062
8003552
2003256°2
2003526°2
9043650°2
80432692
90039592
8003599°2
80+3556°2
8003226°2
80+3166°2
8003626°2
80439062
$043£98°2
90435062
20435282
8043656°2
80+3156°2
80039962
80435562
9043260°2
80+38v8°2
90435162
80436562
80+3/16°2
90436262
80439992
9003128°2
8043908°2
80039682

90+3622°8
90+3551°9
90¢+3£12°8
9043THT°'C
90¢32L1°9
90+3291°¢
90+3T1°C
90¢3911°'9
90+3921°'9
90435609
90¢3040°9
904¢3666°L
90¢3§50°€
90¢39L6°L
90+3050°9
90+3296°¢
90+3866 "L
90¢3520°9
90¢3L06°L
90+3216°¢L
90435162
9043168 L
90¢3216°L
90+309898°¢L
90+43899°L
90¢3998°L
9043622472
90¢3619°2
90+3088°¢L
90+3%8°¢L
90+3628°L
90¢3928°¢
90+43009°¢L
90439TL°L
904325 °L
9043062°L
90¢352L°L
90¢36T4°L
9043989°¢L
90¢3999°4

9043621°9
90+3690°9
9043290°9
90¢3550°9
90+39%1°9
90+¢361T°9
90+¢351T°9
90¢3801°9
90+3280°9
90¢3250°9
9043020°9
90+3950°9
90+¢36£0°9
90+3020°9
90+43886°9
90+3520°9
90430909
90¢+3580°9
90+3%20°9
90+3%%0°9
90+3%00°9
90+¢3L% S
90¢3986°9
9043956°S
90¢3946°S
90+38%6°9
90¢3026°S
9043926°S
90¢3570°9
90¢3286°9
90¢3286°S
9043626°9
90+3696°S
90+3869°9
90+43246°S
90+30%6°S
90¢36T6°S
90¢38L8°9
9043148°F
90¢3646°S

90+36%6°S
90+3210°9
90¢36L6°S
9043%66°S
90¢3626°9
90¢3556°S
90+3088°'S
90+3156°S
90+35T16°S
90¢3596°S
90¢3068°S
90+3876°'9
90+3568°S
90+3£06°S
90+32(9°S
90+3156°S
90+3268°5
90+3%68°S
90+326L°S
90+3558°S
90+398L°S
9043%28°S
904366L°S
90+3.58°9
90+3£64°S
90¢3508°S
90+43862°S
9043142°S
90+309L°9
90¢35LL°S
90+39%L°S
90+32LL°S
90¢3269°S
90+309L°S
90+4320L°S
90+301L°S
90+3022°S
90+3622°9
90¢391L°9
90¢3224°S

b043222° €
90¢3522°¢%
%0+3261°%
$0+38%2°%
$043522° ¢
%0¢386T°'S
$0¢3901 "¢
v0+3652°¢
0¢3502°¢
0+300%° ¢
6043202° ¢
H0¢3922°S
9043281 ¢
$043952°§
$0¢30LT° €
$0¢3627°€
$043552°¢
$0¢3922° €
50¢3502°€
5043291°¢
»0+3592° ¢
$0432%52°¢€
©0+3881° ¢
$0+¢3202°¢
Y0+35ST €
$043002°§
$0439%2°¢
20¢3%1°S
H0+3522° ¢
$0¢3/81°¢
Y0+3612°¢
$043022°€
043L02°¢
Y0¢37L2°S
$043802°S
$043/91°€
Y0¢38L2° %
Y043282°'¢€
©043522°'¢
$043802°§

20430491
20+03099°(
2043099° Y
2043099°T
20430%9°T
20+3029°1
2043019 T
20¢3009°'T
2003065° T
20+3095°1
20+3049° T
20¢3095° T
2043055° 1
20¢3005° T
204308S° T
20¢302S° ¥
20+301S°(
204300S5° Y
204306%" T
2043089° T
20430L%° 1
204309%° 1
204309%° 7
204309%° 1
20¢305%°(
2043025}
20¢30YH° T
20430091
20¢306%° T
204308€° T
20430£5° T
204309€° T
2043051
20+3005° T
20430581
20430251
20+301E°¢
2043005° T
2043062°Y
2043092°Y
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1043946°2
1043%9%°2
™
0T1+30£9°2
01¢30§9°2
0r+35%9°2
0T1+¢3229°2
0r+3829°2
01+3829°2
0T¢+3619°2
0r+3029°2
0143919°2
0T+3129°2
or¢3t29e‘2
0Y+3.09°2
01+¢3909°23

10¢3519°2
104392£°2
d3
0T+3056°2
0T+3084%°2
0T+¢3L09°2
0T¢399¢°2
0T¢3956°2
0Te3s6g8°2
0T+3550°2
0T+3TvE" 2
0t¢306%5°2
0T+3560°2
0T+3650°2
0TI+3950°2
0T+3SIS 2

T0+380T°2
T0¢3016°1
E) |
90+30%6°2
90+30%6°2
90+3010°¢
00+3586°2
8003606°2
90+43576°2
9003926°2
80+3199°2
Q0¢36.8°2
90¢308%6°2
9043116°2
90439162
80¢3T% "2

10+3869°1
T0¢38L8°T
™
90+352%°'80
90¢3£2¢%°'8
90+360%°@
90+3162°'0
90+3652°'9
90+362%°9
90¢31L2°9
90+3L0%°9
90+3.0¢%°9
90¢32£2°9
90+3212°9
90¢+3212°'9
90¢3291°9

T0+3159°T
T1043055°T
1A
90+3651°9
90439519
90435T1°9
90¢+3821°9
90+3521°9
90+3¢81°9
90+3691°9
90435619
90+3251°9
90¢30917°9
9043.1T°9
90¢35.1°9
90¢3££T°9

T0¢3559°1
10¢3695° 1
m
90+36080°9
90+3860°9
90+3560°9
90+38%0°9
90+3740°9
904¢3966°S
90+3120°9
90¢3920°9
90+39%£0°9
90+3066°9
904+3500°9
90+3856°S
90+3046°9
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$04¢3381°S 20¢306L°T
0¢32£2°% 204309L°T
H0¢3S552°S% 2043042°Y
0¢386T°S 204309L°T
©0¢3902°E 20+430S.°Y
90¢3ITE2°E 20¢306L°T
S0¢30£2°% 20430%L°T
$043902°§ 20¢302L°T%
0¢366T°S 20430TL°T
$0¢3087°¢ 204300L°T
©0¢3612°€ 2043069°%
0¢31£2°'S 2043089°T
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APPENDIX C

AIRFLOW CHARACTERIZATION SHEET

YesT prOGRAM: Testing of Navy Atircrafc in Arched Scructure Hush House
LocaTion: _ Kelly A.F.B

DATE: November 1982 :

AIRCRAPT: __FodN

EMGINE: _)-29-CE-8 CELL DEPRERSION (la. wg.): 1.7

EVENT: 3

. CONDITIONS; Port Engine — A/B Power, Starboard Engine - Tdle Poucr

AUGI!‘ITE. INLET ,

* or
AIRCARAFTY

DUAL ENCINE

DIRII;T!ON

CONTROL ROOM

Note:

Limited Data
Recorded

1

!

7}1—-12.?-:‘,@-— NUSH HOUSE PLAN VIEW
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Oll!;'l’lo

AIRFLOW CHARACTERIZATION SHEET

TesT PROGRAM: _Thesis

tocation: __Naval Air Station, Jacksonville, Florida
DATE: N/A .
AIRCRAFT; N/A :

EnGInE:_J-79-GE-8
EVENT: N/A

conoiTions: _Single Engine with A/B i .

"ANGMENTER-INLET

‘Glu. DEPRESSION (ia. we.)d _N/A

CONTROL ROON

ft .

ﬂ:?sfy

e e g

HUSH HOUSE PLAMN Vlllfl

.

Al




k] Saa

".
)
!
1
L APPENDIX D
EXHAUST FLOW DATA SHEET
e - - - ]
h YEET PROGRAM: __J88Cing of Mavy Atrcraft in Arched Structure Hush House
LOCATION: _ Kelly A.F.B., San jntanio, Texas T
DATE; _ 9 November 1982
ARCRAFT; _F-4-N
ENGINE: J=19-CE-B
h EVENT: S
' coNDITIONS; . FOrt Engine -~ A/B, Starboard Engine - ldle Power

AUGMENTER TUBE
sort

stlatboard

V=VELOCITY (feet/sec.)

V= 209.5 v=s 271.6 V= 239.2
» [ J ._
T= 454 T= 454 T=454
v= 201.9 v= 294.8 V=
@ [ J
454 T= 454 T= 454
v= 156.5 vs 150.1 V=
@ @
454 TS 454 T= 454

' T=TEMPERATURE (degrees F)

Vavg= 227.2
Tavg= 454

TOTAL MASS FLOW (lom./00¢c.)= 2067

AUGMENTATION RATIO= B8.]
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EXHAUST FLOW DATA SHEET

TesT pRoaRAM: __Thesis .

wocation: Naval Air Station, Jacksonville, Florida
oave: _N/A

AIRCRAFT; /A
ENGINE: J~T79-GE-8
EVENT: N/A

conoitions: Single Engine with A/B @ centerline

AUGMENTER TUBE

starboard

V=VELOCITY (feet/sec.)

® ® b4
383 T=426.2 T= 383
228,.2 v=318,3 V=228.2
) [

395.6 T=453.2 T=395.6
v=167.3 v=233 V= 167.3
°® ° ®
T= 395.6 . T=386.6 T=395,6

T=TEMPERATURE (degrees F)

FLOW (ibm./eee.)= 2373 Vavg= 235.5

AUGMENTATION RATIO=10.6 Tavg= 401.6
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APPENDIX E
DATA TRANSFER BY TAPE

The IBM 3033 main-frame presently does not have "PHOTON"
graphics capabilities. In order to produce various visual
plots that enhance the interpretation of tabulated data, the
"DF09" and "DF12" files must be properly formatted and then
transferred to tape (for portability) allowing use of "PHOTON"
on another computer which is "PHOTON" capable.

The computer center will provide a non-labelled tape for
data transfer. The operator, when queried by the programs
below, will mount the tape allowing the "DF09" and "DF12"
files to be transferred to the tape.

To prepare the files for transfer to tape a copy is made
to ensure that the original data file is safe. Program "FORMO9
JCL" properly formats and then writes the "DFO09" file to a new
file called "DF0O9C". Program "FORM12 JCL" properly formats and
then writes the "DF12" file to a new file called "DF12C". The
data sets "DFQO9C" and "DF12C" which are produced using MVSHELP
must be at least as large as the original "DFO09" and "DF12"
data sets and created before running "FORM12 JCL" or "FORMOS
JCL".

With the two files now properly formatted the file "DSTP
JCL" is used to transfer the designated file to tape. In the

following example the "DF09C" file is transferred as the
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second file to the tape called "NICOLA". File "TSCAN JCL" then
scans the tape to ensure the program was actually transferred
to the tape.

Two other files, "TAP JCL" and "DUMP JCL", can dump a
file from tape to the virtual machine and return the first
block of the tape file respectively. With the files on tape
and checked the tape can be dismounted by the operator at the
computer center and transported to a "PHOTON" capable system
in the "formatted" form.

The various files referenced are now listed.

FILE: DSTP JCcL Al

//DSTP JOB (1541,9999),'ERIC',CLASS=E

// EXEC PGM=1EBGENER

//SYSPRINT DD SYSOUT=A

//SYSIN DD DUMMY

//SYSUT1 DD DISP=SHR,DSN=MSS.S$1541.PHOENICS.DF09C
//5YSUTZ DD UNIT=3400-6,VOL=SER=NICOLA,DISP=(NENW,PASS ),

144 LABEL=(2,NL,,0UT},
7/ DCB={RECFM=FB,LRECL=80,BLKSIZE=800,DEN=3,0PTC0=Q)
<4
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FILE: TAP JCL Al

//TAP JOB (1541,9999),°'TAP JCL'®,CLASS=E

//7MAIN CARDS=(50)

/7 EXEC PGM=IEBGENER

//SYSPRINT DD SYSOUT=A

//SYSIN DD DUMMY

//SYSUT1 DD UNIT=3400-6,VOL=SER=NICOLA,DISP=(0OLD,PASS),

V4 LABEL=(2,NL,>IN)>
4 DCB=( RECFM=FB ,LRECL=80,BLKSIZE=800,0PTCD=Q)
//SYSUT2 DD SYSOUT=B,0CB=BLKSIZE=80
/7
FILE: DUMP JCL Al

//DUMP JOB (1541,9999), ‘DUMP‘ ,CLASS=E
/7 EXEC TAPE,VOLIN=NICOLA

//SYSIN DD %
DMPREC(10,272,1),SKPFIL(10,] },XECUTEL 999)
7%
4

FILE: TSCAN JCL Al

//6SCAN JOB (1541,9999), 'NICOLA',CLASS=E
// EXEC TSCAN,VOLIN=NICOLA
/7
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FILE: FORMO9 JCL Al

//FORMO9 JOB (1561,9999),‘'CHAM® ,CLASS=B
//%MAIN LINES=(20)

/7 EXEC FORTVCLG

//FORT.SYSIN DD #

PROGRAM FORMO9

Increase PARAMETER settings if more variables or a lerger grid
is required.

PARAMETER(NPHIP=80)

NB NXYMAX must be >= NZ and NXNY
PARAMETER(NXYMAX=20000)
CHARACTER®4 NAME (NPHIP),MESS(10)
CHARACTER%15 FILIN,FILOUT
CHARACTER%1 ANS
CHARACTER#10 ACCESS
LOGICAL LBUF(10),STORE{NPHIP),DEBUG
DIMENSION RBUF (NXYMAX),IBUF(10)

o 00000

100 FORMAT(1X,7I10)
101 FORMAT(6(1PE13.6))
102 FORMAT(1X,79L1)
103 FORMAT(1X,19A4)

Reset DEBUG=.TRUE. to get error messages..
DEBUG=.TRUE.

(2R 2] [N 2]

Set Logical Units...
LUIN=9
LUoUT=10
LUBUG=6

Set File Names...

Name of unformatted restart file
WRITE(6,%) * RESTART FILENAME?'®
READ(5,'(A)') FILIN

Name of formatted restart file
WRITE(6,%) ' FORMATTED FILENAME?'
READ(S,'(A)’) FILOUT

Direct access or sequential?

WRITE(6,%) * DIRECT ACCESS (PHIDA) FILE? Y/N'
READ(5,'(A1l)') ANS
IF(ANS.EQ.'Y'.OR.ANS.EQ.'Y') THEN

Version 1.6 default
ACCESS="'DIRECT'
LENREC=256
ELSE

Version 1.3
ACCESS="'SEQUENTIAL'

OOOOONOO00O0O0O00000
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FILE: FORMO9 JCL Al

LENREC=100
ENDIF
WRITE(6,%) * DEFAULT LENREC? (100 V1.3, 256 V1.4) - Y/N'
READ{S,'LA)*') ANS
IF(ANS.NE.'Y'.AND.ANS.NE.'Y*') THEN
WRITE(6,%) * LENREC? (WORDS NOT BYTES)'®
READ(S,'(1I)*) LENREC
ENDIF
NBYTES is the mmber of bytes per single precision word.
NBYTES=4
Record length in bytes.
LREC=NBYTES®LENREC

OO0 O 00000060

OPEN input file:
OPEN(UNIT=9,FORM= ‘UNFORMATTED® ,STATUS='0LD’,
1 ACCESS=ACCESS,IOSTAT=IERR,ERR=90)
IF(IERR.NE.O) 60 TO 90
IF(ACCESS.EQ. 'DIRECT ") THEN
READ(LUIN,REC=1) (MESS(I),I=1,10)
ELSE
READ(LUIN) (MESS(I),I=1,10)
ENDIF
IF(DEBUG) WRITE{LUBUG,») MESS
IF{ACCESS.EQ. 'DIRECT' )} THEN
READI LUIN,REC=2) (LBUF(I),I=1,4)
ELSE
READ(LUIN) (LBUF(I),I=%1,4)
ENDIF
IF(DEBUG) WRITE(LUBUG,#) (LBUF(I),I=1,4)
IF(ACCESS.EQ. 'DIRECT ') THEN
READ(LUIN,REC=3) NX,NY,NZ,NPHI,(IBUF(I),I=1,6),LENREC
ELSE
READ(LUIN) NX,NY,NZ,NPHI,(IBUF(X},I=1,6),LENREC
ENDIF
NXNY =NX*NY
IF(NXNY.GT .NXYMAX) 60TO 92
IF(NPHI.GT.NPHIP) GO TO 93
IF(DEBUG) WRITE(LUBUG,%) NX,NY,NZ
c
C OPEN output file: FORMATTED, SEQUENTIAL and of FIXED RECORD LENGTH.
OPEN{UNIT=10,FORM="'FORMATTED ' ,STATUS='0LD’,
1 ACCESS='SEQUENTIAL',IOSTAT=IERR,ERR=91)
IF(IERR.NE.C) GO TO 91
WRITE(LUOUT,103) (MESS(X),I=1,10)
WRITE(LUOUT;102) (LBUF(X},X=1,%)
WRITE(LUOUT,100) NX,NY,NZ,NPHI,(IBUF(I),I=1,6),LENREC
IF(ACCESS.EQ. ‘DIRECT ') THEN
READ(LUIN,REC=4) RINMER
ELSE
READ({LUIN) RINNER
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ENDIF
WRITE(LUOUT,101) RINNER
IF(ACCESS.EQ. 'DIRECT' ) THEN
READ(LUIN,REC=5) (NAME(I),I=1,NPHI)
ELSE
READ(LUIN) (NAME(X),I=1,NPHI)
ENDIF
C Set C36... names for variables 51 to NPHI for version 1.4, to avoid
C control characters etc| (Unless already stored)
IF(ACCESS.EQ. ‘DIRECT* . AND.NPHI.GT.50) THEN
READ(LUIN,REC=10) (STORE(I) »1=1,NPHI )
DO 6 I=51,NPHI
J=I-185
IF(,NOT.STORE(X)) THEN
IF(I.LT.100) THEN
HRITE(NAME(I),*(*'C"* 912, ) ) )
ELSE
WRITE(NAME(I ), (*°C'*,13)') J
ENDIF
ENDIF
6 CONTINUE
ENDIF
WRITE(LUOUT,103) (NAME(I),I=1,NPHI)
IF(DEBUG) WRITE(LUBUG,) (NAME(X),XI=],NPHI)
IF(ACCESS.EQ. 'DIRECT' ) THEN
READ{ LUIN,REC=6) (RBUF(I),I=1,NX)
ELSE
READ(LUIN) {RBUF(X),I=1,NX)
ENDIF
WRITE(LUOUT,101) (RBUF(I),I=1,NX)
IFUACCESS.EQ. 'DIRECT' ) THEN
READ(LUIN,REC=7) (RBUF(I),I=1,NY)
ELSE
READ(LUIN) (RBUF(X),I=1,NY)
ENDIF
HRITE(LUOUT,101) (RBUF(I),I=1,NY)
IFUACCESS.EQ. "DIRECT') THEN
READ( LUIN,REC=8) (RBUF(I),I=1,NZ)
ELSE
READ(LUIN) (RBUF(X),I=1,N2Z)
ENDIF
WRITE(LUOUT,101) (RBUF(I1),X=z1,N2}
IFUACCESS.EQ. 'DIRECT' ) THEN
READ(LUIN,REC=9) (RBUF(Y),I=},NZ)
ELSE
READ(LUIN) (RBUF(I),I=1,NZ}
ENDIF
WRITE(LUOUT,101) (RBUF(I),Iz],NZ)
IF(ACCESS.EQ. 'DIRECT') THEN .
READ(LUIN,REC=10) (STORE(I )»X=1,NPHI)
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10

1900

FORMO9  JCL Al

ELSE

READ{LUIN) (STORE(I),I=1,NPHI)
ENDIF

WRITE(LUOUT,102) (STORE(X),X=1,NPHI)

IFIDEBUG} MRITE(LUBUG,102) (STORE(I),I=1,NPHI)

NVAR=0
D0 5 I=1,NPHI
IFISTORE(I)) NVAR=NVAR+1
CONTINUVE
IREC=10
DO 10 K=1,NZ
DO 20 I=1,NVAR
IF(ACCESS.EQ. "'DIRECT') THEN
IREC=IREC+1
NVREC=NXNY/LENREC
IF{MODUNXNY ,LENREC ) .NE.O) NVREC=NVREC+1
DO 30 IVREC=1,NVREC
JF=(IVREC-1)%LENREC ¢+ 1
JL=IVREC*LENREC
JLEMINO(JL ,NXNY )
READ(LUIN,REC=IREC) (RBUF(J),J=JF,JL)
CONTINUE
ELSE
READ(LUIN) (RBUF(J),J=1,NXNY)
ENDIF
WRITE(LUOUT ,101) (RBUF(J),J=]1,NXNY)
CONTINUE
CONTINUE

IF(DEBUG) WRITE(LUBUG,1900)
FORMAT(1X,' NORMAL STOP IN PROGRAM')
G0 TO 999

C Error trepping...

90
1901

9l
1911

92
1921 FORMAT(1X,'SETTING OF NX*NY TOO LARGE; RESET IN FORMO9 AND °*
1923 FORMATU1X,'SETTING OF NZ TOO LARGE; RESET IN FORMO9 AND '

93
193 FORMAT(1X, 'SETTING OF NPHI TOO LARGEs RESET IN FORMO9 AND °*

IF(DEBUG) WRITE(LUBUG,1901)
FORMAT(1X,' ERROR IN OPENING INPUT FILE‘)
60 7O 999

IF(DEBUG) WRITE(LUBUG,1911)
FORMAT(1X, 'ERROR IN OPENING OUTPUT FILE')
60 TO 999

IFINXNY.GT.NXYMAX ) WRITE(LUBUG,1921)

IF(NZ.GT .NXYMAX) WRITE(LUBUG,1923)

1,/51%,'RE-CREATE THE LOAD MODULE')
1,/,1%,'RE-CREATE THE LOAD MODULE')
60 TO 999
WRITE(LUBUG,193)

1,/51%, 'RE-CREATE THE LOAD MODULE')

999 CONTINUE
€ CLOSE files ...
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CLOSE(LUIN,STATUS= 'KEEP' )

CLOSE{ LUOUT ,STATUS='KEEP ')

sToP :

END
//G0.FT09F001 DD DSN=MSS.S1541.PHOENICS.DF09,DISP={OLD)
7//60.FT10F001 DD DSN=MSS.S1541.PHOENICS.DFO9C,0ISP=(OLD )
/%
4

137




FILE: FORM12Z JCL . Al

//FORM12 JOB (1541,9999), 'CHAM‘ ,CLASS=B
//7%MAIN LINES=(20)
/7 EXEC FORTVCLG
//FQRT .SYSIN DD =
File name: FORM12 last smended 15 October 1986
PROGRAM FORM12
-------- Program to rewrite a DF12 file into & formatted READCO file.
(JPE & JFD )

[s X NeNaNaXal

Reset NXY1P if larger grid required..
PARAMETER(NXY1P=10000)
DIMENSION AREC(NXY1P)

C Reset fixed record length of DF12 file if required....

CHARACTER%30 FILIN,FILOUT

LOGICAL DEBUG

INTEGER SECTOR

DATA LENREC/100/

100 FORMAT(3IS5)
101 FORMAT(S(1PE13.6))

C SECTOR represents the largest record length that can be OPENed.
SECTOR=65536

C NBYTES is the number of bytes per single precision word.
NBYTES=4
LREC=MINO(NBYTES*LENREC ,SECTOR-NBYTES
IBLK=LREC+NBYTES :

[N o]

Set Logical Units...
LUIN=12
LUOUT=13
LUBUG=6

Reset DEBUG if error messages required..
DEBUG=.TRUE.

Set file names
FILIN='DF12 ‘
FILOUT='DF12FORM '

OPEN input file: DIRECT ACCESS, UNFORMATTED and of FIXED
RECORD LENGTH.

oOOO0O0O0OON0 O

OPEN(UNIT=12,FORM='UNFORMATTED ' ,STATUS="0OLD "',
1 ACCESS='DIRECT',RECL=LREC,
1 JOSTAT=IERR,ERR=90)
IF(IERR.NE.G) 60 TO 90

READ(LUIN,REC=1) NXP1,NYP1,NZPl

NXY1=NXP1%NYP1
IF(NXY1.6T.NXY1P) 60 TO 92

NREC=NXY1/LENREC

138




e

FILE: FORM12Z JCL Al

ISHORT=NXY1-LENRECHNREC
IF(ISHORT.GT.0) NRECE=NREC+1
IF(ISHORT.EQ.O0) ISHORT=LENREC
IF(DEBUG) HRITE(LUBUG,%) NXP1,NYP1,NZP1,NXY1l,NREC,ISHORT
Cc
C OPEN output file: FORMATTED, SEQUENTIAL and of FIXED RECORD LENGTH.
c
OPENIUNIT=13,FORM="'FORMATTED' ,STATUS='0LD",
1 ACCESS='SEQUENTIAL',IOSTAT=JERR,ERR=91)
IF(IERR.NE.O) 60 TO 91
WRITE(LUOUT ;100 INXP1,NYP1,NZP1
NR=1
DO 5 K=1,NZP1
DO & IC=1,3
IMAX=LENREC
DO 7 JR=1,NREC
IF(JR.EQ.NREC) IMAX=ISHORT
NR=NR+1
NRA=(JR-1 }#LENREC
READ{ LUIN,REC=NR) (AREC(NRA+I),I=1,IMAX)
7  CONTINUE
c HWrite data to output file
WRITE(LUOUT ,101 ){AREC(II),II=1,NXY1l)
6  CONTINUE
5  CONTINUE
IF(DEBUG) WRITE(LUBUG,1900)
1900 FORMAT(1X, ‘NORMAL STOP IN PROGRAM®)
60 TO 999
C Error trapping...
90 IF(DEBUG) WRITE(LUBUG,1901)
1901 FORMAT(1X,'ERROR IN OPENING INPUT FILE')
GO TO 999
91 IFIDEBUG) WRITE(LUBUG,1911)
1911 FORMAT(1X,'ERROR IN OPENING OUTPUT FILE')
GO TO 999
92 IF(DEBUG) WRITE(LUBUG,1921)
1921 FORMAT(1X,‘GRID TOO LARGE3 RESET NXY1P AND RE-CREATE',
1 /,1%,'LOAD MODULE*)
999 CONTINUE
C CLOSE files ...
CLOSE(LUIN,STATUS='KEEP*)
CLOSE(LUOUT ,STATUS="'KEEP"')
SToP
END
//760.FT12F001 DD DSN=MSS.S1541.PHOENICS.DF12,DISP=(OLD)
//GO.FT13F001 DD DSN=MSS.S1541.PHOENICS.DF12C,DISP=(OLD)
/%
/7
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